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Introduction 
Nurses are mandated to describe, document and evaluate their contribution to health care[1-
3]. Escalating costs and legal cases require health care disciplines to develop measures so 
that the quality of discipline-based services can be compared across settings and locali-
ties[4]. With limited resources, only those services will be reimbursed which are clearly 
named and whose success has been scientifically verified[2]. The naming of nursing phe-
nomena and representing these phenomena in a standardized manner is a challenge for the 
nursing profession at the national and the international level. Thus, one of the future chal-
lenges of nursing depends on systematic efforts to label, define and evaluate nursing[5]. 
Language in nursing has had difficulties in communicating clinical problems – nursing 
phenomena – in a clear, precise, or consistent manner[6]. Through the increasing use of 
technology in medicine, the reduction in the length of stay in hospital, nursing personnel 
shortages and the lack of inter-disciplinary cooperation, nursing is under pressure. Often 
only the most urgent needs in direct patient contact are being met; the quality of documen-
tation of nursing care is neglected[7]. This leads to insufficient nursing documentation, 
which results in a lack of measurable description of nursing’s work and contribution to the 
health of patients. Since a substantial component of health care delivery is reflected in 
nursing’s work, it is imperative that nursing expedites implementation of a standardized 
language that reflects nursing's work and ultimately allows outcome evaluation[8, 9]. To de-
scribe and ensure cost effective, high quality, appropriate outcomes of nursing care deliv-
ered across settings and sites, standardized terms and definitions are required[5, 8]. 
Important measures of the quality of nursing care are those that focus on nurses’ perform-
ance in the nursing process as expressed in nursing documentation[10]. In Switzerland, nurs-
ing documentation is part of the medical chart with health law requiring the documentation 
of medical and nursing treatments, and the chart is a legal document. Patients’ health prob-
lems, which nurses take care of, the nursing interventions performed and the evaluation of 
the care given are required to be documented. Therefore, the nursing documentation is a 
means not only to document and compare, but also to ensure and improve nursing care 
quality. The nursing care elements addressed for comparison include nursing diagnoses, 
nursing interventions, nursing outcomes, and intensity of nursing care[8, 11]. Nursing diag-
noses are descriptions of the patients’ care needs, for which nurses are responsible and li-
able[12-16]. Nursing diagnoses describe patient reactions related to health problems, which 
nurses address (e.g. self-care deficit in hygiene, diarrhea, impaired mobility). Nursing in-
terventions are nursing treatments (e.g. bathing, diarrhea prevention/wound care, exercise 
therapy/ambulation). Nursing outcomes describe effects of the care given (e.g. pain relief 
after pain management, or sleep in a patient with former insomnia after sleep enhancement 
interventions such as anxiety reduction, calming, active listening). As a consequence of the 
above-described requirements, nursing classifications basing on evidence from research, 
theories and consensus between experts are needed, and nursing classifications need to be 
implemented and evaluated in nursing practice. Standardized diagnosis, intervention, and 
outcome terminologies for care and documentation purposes provide a means of making 
nursing’s contribution visible and quantifiable[13, 17, 18]. Nurse managers perceive the selec-
tion of a classification system as difficult because literature about classifications is still  
scarce. 
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Clinical information systems also rely on classifications and help clinicians to generate 
data that represent nursing practice with electronic documentation to support policy deci-
sions[9]. Learning about and working with standardized nursing languages facilitates that 
nursing contributions are an integral component of any medical record[6]. The goal in the 
United States is to have all healthcare events electronically documented by 2010[19], and 
similar developments are apparent in Europe[3]. Nursing classifications have been partly 
introduced in Swiss hospitals and are being implemented worldwide[20, 21]. The use of stan-
dardized nursing classifications allows comparable, retrievable, quantifiable nursing 
data[22]. Various Swiss state or governmentally required projects are in progress to make 
nursing data collection electronically retrievable. Aiming to ensure quality and reduce 
costs, states and health care funding agencies require that nursing data are gathered and 
evaluated[23, 24]. These projects demonstrate the urgency for implementation and evaluation 
of nursing classifications into practice[23, 24]. Further investigation of implementing and 
evaluating nursing classifications in the form of long-term studies and/or pre- and post-test 
designs were urgently recommended[25]. 
Nursing diagnoses, interventions and outcomes 
In the eighties, the nursing care process was introduced as a systematic method of planning 
nursing care in Switzerland and internationally. The nursing care process was described as 
a relational and problem solving process. Patient problems for which nurses provide inter-
ventions were called “nursing problems”. These problems were worded in freestyle and 
nursing goals and interventions were chosen according to these patient problems[26]. Even 
though investigations indicated that the nursing process was well adopted[27, 28], the so 
called nursing problems were often not accurately formulated[29, 30]. In fact, sometimes they 
described problems of nurses instead of patients’ health problems and inaccurate problem 
formulation led to inappropriate nursing goal setting, followed by unspecific nursing inter-
ventions[31, 32]. Because classifications were lacking, patient problems in freestyle were re-
ported to be insufficiently described, the relations between nursing assessments and inter-
ventions were not logical and the nursing progress notes were often deficient[7, 33, 34]. This 
lead to uncertainty of what the documentations meant, impaired information exchange and 
discontinuity of care[7, 32, 33]. 
One reason for the development of nursing diagnoses classifications was the lack of a sys-
tematic body of theory-based nursing phenomena or patients health problems, which 
nurses address[5, 35, 36]. Gradually nursing diagnoses became internationally accepted as a 
part of systematic, individualized care planning by replacing the nursing problems formu-
lated in freestyle[37]. Work on the NANDA classification of nursing diagnoses, beginning 
in 1973, led to the establishment of NANDA International (NANDA-I, formerly the North 
American Nursing Diagnosis Association). NANDA-I was named the pioneer and is the 
most often implemented nursing diagnoses classification internationally[3, 5]. The NANDA-
I classification focuses on health problems of patients for which nurses provide solutions 
through nursing interventions[16]. There is both an art and a science to nursing diagnoses. 
Art is the creative force to state individual diagnoses and science is the systematic force to 
apply the underlying theory[38]. The definition of nursing diagnosis is: “a clinical judgment 
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about individual, family or community responses to actual and potential health prob-
lems/life processes. Nursing diagnoses provide the basis for selection of nursing interven-
tions to achieve outcomes for which the nurse is accountable"[39]. This definition assumes 
that nursing diagnoses are treated by nursing interventions[40]. NANDA-I nursing diagno-
ses are intended to be comprehensively and correctly formulated. NANDA-I diagnoses 
contain a label and a problem description (P= problem statement), the pertinent etiology 
(E= etiology) and the corresponding signs (S= signs/symptoms), referred to as the PES-
format[17]. To give an example, the nursing diagnosis “Hopelessness” (diagnosis label) is 
described in the problem statement as “Subjective state in which an individual sees limited 
or no alternatives or personal choices available and is unable to mobilize energy on own 
behalf”; etiologies described are e.g. “Failing or deteriorating physiological condition; 
long-term stress; prolonged activity restriction; abandonment”, and signs/symptoms are 
“Passivity, decreased verbalization; decreased affect, verbal cues (e.g. “I can’t”, sigh-
ing)[39], page 60. Translating PES-format terms to NANDA-I terms[39], the PES problem refers 
to the NANDA-I diagnostic name with its definition, PES signs/symptoms are NANDA’s 
defining characteristics, and PES etiologies are NANDA’s related factors. Because use of 
the PES is recognized in Switzerland, we used the PES terms in this thesis. NANDA-I-
approved diagnoses are ordered according to taxonomic principles. Domains represent the 
highest level, followed by classes within domains. Diagnostic names fall within classes. 
NANDA-I nursing diagnostics have been adopted in hospitals worldwide and their applica-
tions studied. Study results demonstrate the applicability and usability of the classifica-
tion[3]. 
Nursing interventions are defined as nursing treatments, based on clinical judgment and 
knowledge, which are implemented by nurses to improve patient outcomes. Nursing inter-
ventions include direct nursing treatments, carried out directly with the patient, e.g., wound 
care, and indirect treatments, not conducted directly with the patient but for the patient’s 
welfare, e.g., environmental care[18]. At the University of Iowa, a classification of nursing 
interventions (NIC) was developed. The classification is designed to highlight the tasks 
that nurses perform in health care[18]. It is tested scientifically, translated into different lan-
guages and used internationally[3]. To illustrate the utility of standardized nursing interven-
tions, Bakken et al.[41] conducted a randomized controlled trial to determine the extent to 
which a tailored nursing intervention was delivered. Hierarchical linear regression was 
used to evaluate the extent to which the number of interventions and intervention times 
were tailored to client needs. The results of linear regression models that included interven-
tion scores and nursing diagnoses as predictor variables explained 53.2% of the variance in 
total number of interventions and 58.9% of the variance in intervention time. These results 
showed that use of the standardized nursing language enabled calculation of the interven-
tion dose and documentation that the intervention was delivered. 
Nursing-sensitive patient outcomes are defined as changes in the patient’s state of health as 
a result of nursing interventions. The changes in the patient’s status include symptoms, 
functional status, knowledge state, coping strategies or self-care. Defining aspects of nurs-
ing-sensitive outcomes are regarded as measurable or observable results across a time pe-
riod[13]. The classification of nursing outcomes (NOC) was scientifically tested, showing 
that it describes nursing outcomes in quite varied settings. The NOC provides nurses with 
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reliable measurements of the interventions carried out[14, 42]. One of the measures of quality 
for nursing outcomes is to link them with nursing diagnoses and interventions and evaluate 
them in that context[43]. 
Nurses have explored other classifications in recent years. Other classifications e.g. the 
Clinical Care Classification developed by Saba[44], the Omaha System[45], the Perioperative 
Nursing Data Set[46], and the Patient Care Data Set[47] were designed for limited patient 
populations. The International Classification of Nursing Practice (ICNP®) was hardly ap-
plied in clinical practice and limitations have been reported[48-50]. The International Classi-
fication of Functioning, Disability and Health (ICF), is a multi-purpose interdisciplinary 
classification[51-53]. Studies reported possible uses and further development of ICF in nurs-
ing, demonstrating its potential as a multi-professional classification[54-56]. Because 
NANDA-I, NIC and NOC are the most researched and globally applied nursing classifica-
tions[3, 57], they provided the initial frame of reference for this thesis. 
Application, use and evaluation of nursing diagnoses, interventions and outcomes 
Considerable progress has been made in the development of classification systems for 
nursing practice, but more research is needed[19, 58]. The selection of a nursing diagnosis 
classification system is perceived as difficult by nurse managers and clinical nurses, be-
cause only few findings were available about criteria, which a nursing diagnoses classifica-
tions has to fulfill[59].  
After implementation of nursing diagnoses, studies reported positive effects on nursing 
documentation quality[43, 60, 61]. However, criteria for measurement were not clearly de-
scribed and the question of accuracy of diagnoses was not addressed[25, 43, 60, 62]. Recent in-
vestigations of nursing diagnostics, as documented in healthcare records, reveal the need 
for additional studies of diagnostic accuracy[63, 64]. Inconsistency in the reporting of as-
sessment information, resultant diagnoses, and outcomes was reported[65]. Nurses showed 
to be unfamiliar with etiological factors, ignore descriptions of related nursing goals, and 
choose unspecific evaluations to asses nursing outcomes[66]. In a systematic review that re-
vealed shortcomings in patient outcome evaluation, the authors recommended that nursing-
sensitive patient outcomes be measured in connection with standardized nursing diagnoses 
and interventions[10]. Questions about the connection between nursing diagnoses and bene-
ficial patient outcomes have been raised and researchers deemed nursing diagnoses as use-
less, if they are not tied to nursing interventions and outcomes[67-69]. Studies suggested en-
hanced nursing interventions and better nursing outcomes after implementation of stan-
dardized language. From these studies it remains unclear, whether nursing documentation 
only gained quantitatively or if the documentation showed qualitative enhancements in di-
agnoses, interventions and outcomes [25, 43, 61]. 
It was reported that nurses must be better trained concerning nursing diagnoses, signs 
/symptoms and etiologies[29, 67, 70]. The diagnostic process and the choice of effective nurs-
ing interventions for which nurses are accountable, base on diagnostic reasoning and criti-
cal thinking skills[30]. Although nursing educators acknowledge the importance of develop-
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ing skills in diagnostic reasoning, the majority of nursing programs do not require nursing 
students to acquire a specified level of competence in diagnostic reasoning[71]. 
Standardized language is not only needed to achieve the required quality of internally con-
sistent nursing diagnoses, interventions and outcomes. Nurses also need standardized lan-
guage, as many nurses care for the same patient and information exchange is pivotal[30]. 
Implementation of standardized language into nursing documentation – either in paper or 
electronically – is not enough to meet nurses’ knowledge need[66, 70, 71]. Findings suggest 
that educational programs for enhancing nurses’ ability to use nursing diagnoses and ex-
ploring diagnostic reasoning would improve the quality of patient care and documenta-
tion[66]. 
Nursing diagnoses utilization requires implementing change 
The implementation of nursing diagnoses, interventions and outcomes requires change in 
clinical practice. According to Smith-Higuchi et al. (1999)[71], proper nursing diagnoses 
utilization can be enhanced through institutional support, specifically through on site edu-
cational measures for nurses. Implementation was defined as a planned process and sys-
tematic introduction of innovations and/or changes of proven value; the aim being that 
these are given a structural place in professional practice, in the functioning of the organi-
zation or in the health care structure[72]. Implementation requires more than traditional edu-
cation. Traditional educational measures base on the assumption, that change is achieved 
through internal motivation to achieve competency, after knowledge was disseminated[72].  
Various approaches to implement change are discussed in the literature[73]. Among others, 
educational, marketing, managerial, and social interaction approaches were described. 
Marketing approaches emphasize the importance of developing and disseminating an at-
tractive proposal of change along various channels. Such a proposal for change, accommo-
dated to the needs and wishes of the target group – for example nurses – to help them 
achieve their goals, could be providing and disseminating new techniques about wound 
care through flyers, internal adds or the intranet[74]. The managerial approach is less di-
rected towards individuals and more to directing the organizational conditions for change. 
Changing the system, redesigning the care processes or changing tasks and monitoring care 
are methods used by this approach. The social interaction approach bases on the assump-
tion that learning and change come about by the example and influence of, and interaction 
with other people considered to be important. Constructivist learning theories assume that 
learners are active thinkers and problem solvers. Learning and change are seen as the re-
sults of active and reflective thinking processes, not mainly of knowledge diffusion from 
outside[75-80]. Whereas the traditional educational and the marketing approaches base on a 
rational model, the managerial, social interaction, and constructivist approaches base on 
participation models. Participation models employ learning theories of constructivism, in 
which the needs and experiences from practice are viewed as starting points for change. 
Participation models apply methods to foster active learning and thinking skills[73, 79, 80]. To 
successfully implement nursing diagnoses, interventions and outcomes into practice, a 
combination of rational and participative approaches is suggested[73]. Additional studies are 
needed to research the effect of educational measures in fostering nurses to accurately di-
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agnose, and to choose effective interventions to reach better nursing outcomes docu-
mented[30]. 
Measuring the quality of documented nursing diagnoses, interventions and outcomes 
To evaluate the quality of nursing diagnoses and the relationship between diagnoses and 
outcomes in nursing documentation, measurement instruments are needed[81]. The literature 
revealed a lack of research-tested instruments to measure the quality of nursing diagnoses, 
interventions, and outcomes. Four instruments related to nursing diagnosis documentation 
are Ziegler[82], Documentation Diagnostics[31], Cat-ch-Ing[83], and a scale to measure accu-
racy of nurses’ diagnoses[30]. The available instruments mostly measured formal nursing 
diagnosis documentation, such as the format of nursing diagnoses (e.g. ”is the diagnostic 
title stated first, the related factors second, and signs/symptoms third?” in the Ziegler-
Instrument[82]); or they were only measuring nursing diagnoses, formulated in freestyle 
(Documentation Diagnostics[31], Cat-ch-Ing[83]). All instruments found did not address the 
internal coherency between diagnoses, interventions and nursing-sensitive patient out-
comes. Further measurement instruments need to be developed and tested to evaluate the 
quality of diagnoses and the linkages between diagnoses, interventions and outcomes. 
Focus of the thesis  
The focus of this thesis is on quality issues of implementation and evaluation of nursing 
diagnoses, interventions and outcomes classifications. It is not only of importance, what 
classification to implement, but also how to educate and support nurses in their use. Sys-
tematic reviews about the effects of nursing diagnostics implementation and use are miss-
ing, and nursing diagnoses have hardly been evaluated in connection with nursing interven-
tions and nursing outcomes[25]. Evaluations of the documentation quality of nursing diag-
noses, interventions and outcomes are needed. To evaluate the documentation quality of 
diagnoses, interventions and outcomes, the development of a measurement instrument is 
required. Patients can only profit from classifications when the diagnoses are linked to ef-
fective interventions and result in the attainment of desired nursing outcomes[19, 71, 84].  
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Aims and outline of the thesis 
The aim of this thesis is fourfold. Our first aim is to provide insight into different classifi-
cations to assist decision makers in choosing a classification for the implementation into 
nursing practice. The second aim is to investigate the previously reported effects of nurs-
ing diagnostics implementation and use. The third aim is to develop an instrument, which 
measures the quality of documented nursing diagnoses, interventions, and outcomes. The 
fourth aim is to evaluate the initial implementation (teaching and application) of nursing 
diagnoses, interventions and outcomes in a Swiss hospital; and to assess the effect of con-
secutive Guided Clinical Reasoning and Classic Case Discussions in assisting nurses to 
more accurately state nursing diagnoses and to link them with interventions and outcomes. 
The selection of a nursing classification system is perceived as difficult by clinicians and 
nurse managers. Only few articles were available regarding criteria, which a classification 
needs to fulfill. Our first aim (chapter two) is to provide insight into different classifica-
tions to assist decision makers in choosing a classification for the implementation into 
nursing practice. Based on a literature review, we identified criteria for nursing diagnoses 
classifications and developed a criteria-matrix to evaluate classifications. The criteria-
matrix was used to evaluate how well the criteria are met by the International Classifica-
tion of Nursing Practice (ICNP®), the International Classification of Functioning, Disabil-
ity and Health (ICF), the International Nursing Diagnoses Classification (NANDA-I), and 
the Nursing Diagnostic System of the Centre for Nursing Development and Research 
(ZEFP).  
The second aim is to investigate the effects of nursing diagnostics implementation and 
use. Nursing diagnoses have been adopted in hospitals worldwide and their applications 
were studied; however, a systematic review about the effects on documentation of assess-
ment quality, frequency, accuracy and completeness of nursing diagnoses; and on coher-
ence between nursing diagnoses, interventions and outcomes was missing[3, 20, 25, 61]. We 
conducted a systematic review of research findings on the effects of nursing diagnostics 
use and implementation. Chapter three reports the effects on documentation of nursing 
assessment quality, frequency, accuracy and completeness of nursing diagnoses. Also the 
question of coherence between nursing diagnoses, interventions and outcomes was ad-
dressed. 
Based on the lack of valid and reliable measures[10], our third aim is to develop an instru-
ment, which measures the quality of documented nursing diagnoses, interventions, and 
outcomes. The instrument should also measure the internal coherence between nursing di-
agnoses, interventions and nursing-sensitive patient outcomes. Chapter four describes the 
development, and chapter five the testing of the instrument called Quality of Diagnoses, 
Interventions and Outcomes (Q-DIO). 
The fourth aim is to evaluate the initial implementation (teaching and application) of 
nursing diagnoses, interventions and outcomes in a Swiss hospital; and to assess the effect 
of consecutive Guided Clinical Reasoning and Classic Case Discussions in assisting nurses 
to more accurately state nursing diagnoses and to link them with interventions and out-
comes. The initial implementation began in 2003. We evaluated the implementation of 
14 
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nursing diagnoses, interventions and outcomes by using a pre-post intervention design. 
Nursing documentations dated before implementation (2003) and one year after (2004) 
were analyzed. The measurement instrument Q-DIO was applied to assess the quality of 
nursing diagnoses, interventions and outcomes documentation. Chapter six describes the 
evaluation of the initial implementation. It reports if the implementation of diagnoses, in-
terventions and outcomes improved the nursing documentation specified as a) correctly 
formulated nursing diagnoses, b) nursing interventions specific to the identified etiology, 
including planning and implementation and c) measurable, achievable nursing outcomes, 
describing the improvement in patients. 
After initial implementation, our interest focused on sustaining the implemented change. 
To study the effect of consecutive, educational measures to support nurses’ clinical exper-
tise in nursing diagnoses, intervention and outcomes, two different kinds of educational 
measures were employed: Guided Clinical Reasoning and Classic Case Discussions. Ap-
plying Guided Clinical Reasoning aimed to assist nurses to more accurately state nursing 
diagnoses and to link them with interventions and outcomes, and to reach and document 
favorable patient outcomes. Chapter seven reports the effect of Guided Clinical Reason-
ing against Classic Case Discussions in a cluster randomized controlled experimental de-
sign.  
Chapter eight contains the general discussion about the findings and methodological con-
siderations of this thesis. Also strategies to implement change are discussed and implica-
tions for practice, and suggestions for further research are provided. Finally, the findings of 
this thesis are summarized in English, Dutch and German. 
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Criteria for classifications 
Abstract 
Background. Few studies described nursing diagnosis classification criteria and how clas-
sifications meet these criteria. 
Objectives. The purpose was to identify criteria for nursing diagnosis classifications and to 
assess how these criteria are met by different classifications. 
Design/Methods. First, a literature review was conducted (N= 50) to identify criteria for 
nursing diagnoses classifications and to evaluate how these criteria are met by the Interna-
tional Classification of Nursing Practice (ICNP®), the International Classification of Func-
tioning, Disability and Health (ICF), the International Nursing Diagnoses Classification 
(NANDA-I), and the Nursing Diagnostic System of the Centre for Nursing Development 
and Research (ZEFP). Using literature review based general and specific criteria; the prin-
cipal investigator evaluated each classification, applying a matrix. Second, a convenience 
sample of twenty nursing experts from different Swiss care institutions answered standard-
ized interview forms, querying current national and international classification state and 
use.  
Results. The first general criterion is that a diagnosis classification should describe the 
knowledge base and subject matter for which the nursing profession is responsible. ICNP® 
and NANDA-I meet this goal. The second general criterion is that each class fits within a 
central concept. The ICF and NANDA-I are the only two classifications built on conceptu-
ally driven classes. The third general classification criterion is that each diagnosis pos-
sesses a description, diagnostic criteria, and related etiologies. Although ICF and ICNP® 
describe diagnostic terms, only NANDA-I fulfils this criterion. The analysis indicated that 
NANDA-I fulfilled most of the specific classification criteria in the matrix. The nursing 
experts considered NANDA-I to be the best-researched and most widely implemented 
classification in Switzerland and internationally.  
Conclusions. The international literature and the opinion of Swiss expert nurses indicate 
that – from the perspective of classifying comprehensive nursing diagnoses – NANDA-I 
should be recommended for nursing practice and electronic nursing documentation. Study 
limitations and future research needs are discussed. 
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Introduction 
Nursing diagnosis classification systems categorize patients’ health problems for which 
nurses provide solutions through nursing interventions. Nursing diagnoses are internation-
ally accepted as a part of systematic, individualized care planning (Ehrenberg & Ehnfors, 
1999). The increasing use of biomedical technology, reduced lengths of hospital stay, and 
escalating healthcare costs place nurses under increasing performance pressure even as the 
demands increase for nurses to describe their contribution (Larrabee et al., 2001). Often 
only the most urgent needs in direct patient contact are met and adequate documentation of 
nursing care is neglected. Nursing documentation written in free style is frequently incom-
plete, the relation between nursing diagnoses and nursing interventions is not logically in-
dicated, and progress reports are deficient (Bartholomeyczik, 2004; Moers & Schiemann, 
2000; Müller-Staub, 2003). Use of nursing diagnoses facilitates comprehensive nursing 
documentation (Gordon, 1994b, 2003) and helps in increasing the efficiency of data man-
agement. Thus, standardized, computer-compatible professional terminology1 is becoming 
a requirement, especially by institutions and healthcare systems that bear the costs of 
health care. 
Background 
Nursing diagnoses have been introduced in many hospitals and projects are being con-
ducted to make data collection electronically retrievable. Administrators and clinical nurses 
often know little regarding criteria a nursing diagnoses classification should fulfill and to 
what degree existing classification systems meet these criteria. These deficiencies render 
the selection of a nursing diagnosis classification system difficult. This article is intended 
to serve as a decision-making aid in choosing a nursing diagnosis classification for practice 
purposes. Several design steps were employed to address the primary aim of this study. 
The selection of the classifications to be evaluated was based on the recommendations of a 
panel of advanced degree nurses and managers in Switzerland. The panel consisted of 17 
advanced degree nurses of a university hospital, one university professor in nursing science 
and a nurse manager. The four systems ICNP® Beta 2, ICF, NANDA-I and ZEFP were 
chosen because: 1). NANDA-I and ICNP® were not new for the group, but little was 
known about their use and scientific base. 2.) ZEFP was developed and used in Switzer-
land, but there was a lack of information about its limitations and advantages in compari-
son with the other systems. 3.) ICF was not known by all members in this group, but was 
conceived and recommended by a statewide project for its application in nursing. This led 
to a politically driven recommendation. Even if it was evident that ICF is not a nursing 
classification, it has been applied to nursing and nursing diagnoses (Van Achterberg, 
Frederiks, Thien, Coenen, & Persoon, 2002). For these reasons, the research questions 
                                                     
1 Terminology: „Set of designations belonging to one special language. In terminology work, three types of designations are distin-
guished: symbols, appellations and terms“ (ISO, 2003). Term: „Designation of a defined concept in a special language by a lingu-
istic expression. Note - a term may consist of one or more words or even contain symbols (ISO 1087:1990) (Sall, 2005).  
Chute (Chute, 2000), page 4, defines: „“Terminology,” then, is a convenient moniker, which can mean everything or very little. 
Many authors, including I, invoke terminology to subsume the entire problem, from classification to nomenclatures, language labels 
to concepts. Practically, we mean the naming problem, enabling clinical users to invoke a set of controlled terms that correspond to 
formal concepts organized by a classification schema.“ 
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were also applied to the ICF. This study focused on classification systems, designed for use 
in a broad range of clinical settings and translated into German. Therefore, the Omaha Sys-
tem and the Clinical Care Classification were not included. The Omaha System includes an 
assessment component (Problem Classification Scheme), an intervention component (In-
tervention Scheme), and an outcomes component (Problem Rating Scale for Outcomes), 
but not nursing diagnoses with defined etiologies (Martin, Elfrink, & Monsen, 2005). The 
Clinical Care Classification (CCC) (formerly called Home Health Care Classification, de-
veloped by Virginia Saba) was first developed for home health care and adapted to the 
CCC by adding NANDA-I terms (Saba, 2003). The Systematized Nomenclature of Medi-
cine Clinical Terms (SNOMED CT), was developed by the College of American Patholo-
gists and was excluded because it is not a nursing classification, but a “reference terminol-
ogy model, designed to enable a consistent way of indexing, storing, retrieving, and aggre-
gating clinical data across specialties and sites of care” (College of American Pathologists, 
2005). The panel strongly recommended the study of the four systems on behalf of the 
widespread belief, that these systems are comparable and usable for the same purposes. 
There was a lack of insight into studies on nursing diagnoses classification criteria and into 
the evaluation and comparison of these systems.  
The study 
Objectives 
The primary aim of the study was to establish criteria for a nursing diagnoses classification 
and to assess ICNP®, ICF, NANDA-I and ZEFP according to these criteria. The secondary 
aim was to determine the current opinion on use of classifications in Switzerland and inter-
nationally. In this study, “use” was applied to describe the implementation and application 
of classifications in different countries, their translation in different languages and research 
disseminated. The research questions were: 
1. Which criteria for nursing diagnosis classification systems are described in the  
literature? 
2. How do ICNP®, ICF, NANDA-I and ZEFP meet these criteria? 
3. What is the current state and use of these classification systems in Switzerland and 
internationally? 
Design 
A review of the literature was performed of the English studies published in scientific 
journals. Grey, German literature (e.g., master’s degree theses) was added to cover the 
European context. Also included were textbooks that addressed criteria or principles under-
lying one or more of the classifications under study.  
Inclusion criteria: To be included in the review, the literature must have provided content 
on the development/application of nursing diagnoses classifications or on the criteria used 
for evaluating the quality of classifications. Studies must have focused on the evaluation or 
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testing of nursing diagnosis classifications (ICNP®, ICF, NANDA-I or ZEFP); and they 
must have reflected peer-reviewed study designs, evidenced by publication in peer re-
viewed scientific journals or by their approval as master’s degree theses.  
Exclusion criteria: Studies were excluded if they addressed concept analysis or develop-
ment of single nursing diagnoses, validation studies of single nursing diagnoses or related 
interventions and outcomes, or implementation of classification programs and/or projects. 
Search methods  
The OVID search engine was used to access MEDLINE, CINAHL, and the Cochrane Da-
tabase for Systematic Reviews. The initial search produced a total of 3085 articles. The 
electronic search strategies were gradually refined. The search was limited to the years 
1990 through 2004. Once terms were introduced into the database search box, the follow-
ing strategies were employed. A subject-heading search was initiated, relying on the data-
base-identified subject heading term and its associated hits, without additional focusing or 
exploding of the term. MEDLINE subject heading searches use MeSH terms and CINAHL 
uses thesaurus terms, unless indicated otherwise. No study was retrieved from the Coch-
rane Database. The subject-heading search concluded with the selection of the most appro-
priate subject-heading subheading. For example, the subject heading “International Classi-
fication of Nursing Practice” in the CINAHL database allows the investigator to select one 
or all of the following subheadings: evaluation, utilization, and history. In this case, the 
most appropriate subheading chosen by the investigator was evaluation. The following 
terms were used to initiate the searches.  
Set A terms (Combined by OR) 
 Nursing diagnoses classification  
 International Classification of Nursing Practice  
 International Classification of Functioning, Disability and Health  
 NANDA International Nursing Diagnoses Classification  
 Nursing Diagnostic System of the Centre for Nursing Development and Research  
Set B terms (Combined by OR) 
 Classification development  
 Classification criteria 
 Nursing diagnoses 
 Evaluation 
 Quality 
 Validation 
Set C terms (Combined by OR) 
 Evaluation studies 
 Quasi-experimental design 
 Pretest-posttest design (and narrower terms) 
It was anticipated that some of the literature, falling within the scope of this review, would 
not be indexed within the MEDLINE and CINAHL databases. To find primary sources, 
grey literature, and major conference proceedings (NANDA-I, ACENDIO) hand searches 
were conducted at the libraries of the Swiss Centre of Advanced Education for Health Pro-
fessions in Aarau and of the Centre for Development and Research of the University Hos-
pital in Zurich by the principal investigator. 
25 
Criteria for classifications 
After studying the abstracts and applying the inclusion criteria, 37 scientific articles were 
retained. The search was completed by adding thirteen grey papers and primary sources on 
classification systems, which met the inclusion criteria. The total sample consisted of 50 
titles. On the basis of the literature the criteria and requirements for nursing diagnosis clas-
sification were discerned. This enabled the development of a matrix (Table 1) to be used in 
analyzing the classification systems. 
Sample/Participants 
To address the secondary aim of this study, a short, standardized questionnaire was con-
structed and administered to twenty nursing experts representing different Swiss health 
care institutions. In a convenience sample, twenty experts responsible for nursing diagnos-
tics in Swiss institutions were selected, representing 7 of 19 German cantons and 2 of 7 
French cantons. Seven of the 20 experts were male and 13 were female. All held advanced 
nursing degrees and seven were master’s prepared. Represented on the panel were experts 
from all four university hospitals in Switzerland. Members of the panel, recommending the 
classifications chosen, were excluded for the interview. The questionnaire topic areas were: 
classification in use in the clinical setting; books/literature which provide the theoretical 
base for practice in the clinical setting and their priorities, if more than one classification or 
books/literature was used. 
Findings 
Findings are divided into sections that correspond to the three study questions. 
General nursing diagnosis classification criteria and their expression in ICNP®, ICF, 
NANDA-I, and ZEFP 
General criteria were based on three general sources that were identified: the works of 
Gordon (1994b), Van der Bruggen (2002) and Olsen (2001). These authors indicate that 
the goal of a classification is twofold: to divide a domain of knowledge or information into 
classes or categories and to facilitate communication among those who rely upon it for pro-
fessional or scientific purposes. In addition, they point out that a classification system or-
ganizes groups of classes/categories in such a way that the relationship of the classes to 
each other and their respective characteristics are apparent. They also point out that a class 
consists of several units all possessing the same class characteristics. Their analyses led to 
the development of the following general criteria for assessing classifications. 
• The classification describes the domain and subject matter for which the domain is 
accountable 
• The purpose, the objectives and development procedures of the classification should 
be transparent and the parameters clearly established 
• The classification system should demonstrate coherence. That means that every 
class is a part of a central, superordinate concept 
• The conceptual focus and the classes of phenomena should be identified and have 
an exact description 
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For the classification of nursing diagnoses, this means:  
1) a diagnosis classification comprehensively describes the knowledge base and the 
subject matter for which the nursing profession is responsible and accountable;  
2) as the purpose of nursing diagnoses classifications is to classify diagnoses, classifi-
cation procedures should be transparent and parameters should be clearly estab-
lished: each class fits within a central concept of nursing or, in other words, is con-
ceptually driven;  
3) each within-class diagnosis possesses an exact description including valid diagnos-
tic criteria, key diagnostic features, and etiologies with an exactness that allows for 
differentiation among diagnoses (Delaney et al., 1992; Gordon, 1994b; Gordon & 
Bartholomeyczik, 2001; Müller-Staub, 2004b; Olsen, 2001; Van der Bruggen, 
2002). 
The ICNP® Beta Version, ICF, NANDA-I, and ZEFP were evaluated descriptively on the 
basis of these general criteria, using the results from the fifty papers of the literature re-
view. In addition, a more extensive presentation of the four systems has been published 
elsewhere (Müller-Staub, 2004a, 2004b). 
ICNP®: The International Classification for Nursing Practice 
ICNP® is a multi-axial system intended to describe and serve nursing practice. The ICNP® 
Beta Version lists nursing diagnoses (called phenomenon and, more specifically, foci of 
nursing practice), interventions and outcomes. It includes 2,563 terms (Hinz, Dörre, König, 
& Tackenberg, 2003; Nielsen, 2000; Olsen, 2001). The ICNP®, therefore, classifies terms, 
representative of a nursing knowledge base, for which the profession is responsible and ac-
countable. The gathering of terms and the organization of the classification are not concep-
tually driven but hierarchical in nature (Bartolomeyczik, 2003; Hinz et al., 2003; Nielsen, 
2000; Nielsen & Mortensen, 1996). The assignment and connections are not prescribed by 
the classification but are to be determined individually for each patient by the nurse. Al-
though diagnostic terms are defined, signs/symptoms and etiologies are not allocated to the 
diagnosis titles. ICNP® does not relate to nursing theory (Bartolomeyczik, 2003), nor does 
it provide a theoretical background for training/introduction of nursing diagnoses. Few 
studies have been conducted on the use of the ICNP® Beta Version in nursing practice; and 
no evaluation studies were found (Müller-Staub, 2004a, 2004b; Olsen, 2001). Current de-
velopments suggest that ICNP® will be used more as unified nursing language system than 
as a knowledge-based classification useful in direct care planning or in electronic docu-
mentation of the nursing process (Abderhalden, 2000; Dörre, Hinz, & König, 1998). 
ICF: International Classification of Functioning, Disability and Health 
The ICF is a multipurpose classification designed to serve various disciplines. It aims to 
provide a scientific basis for understanding and studying health and health-related states, 
outcomes and determinants (WHO, 2001). It is not intended to describe or classify the 
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knowledge base or subject matter for which any one discipline is accountable. A main goal 
of the ICF is to describe functioning, disability and health (Schuntermann, 2003a, 2003b; 
WHO, 2001). The ICF intends to name, describe, and scale biological/pathophysiological 
(body) structures, (body) functions, activity and participation, the environment, and per-
sonal factor components. Within the personal factor component, no constructs or qualifiers 
are as yet developed. According to some studies, a limited number of nursing diagnoses is 
compatible with the ICF (Australian-Institute-of-Health-and-Welfare, 2002; Van Achter-
berg et al., 2002; Van Doeland, Benham, & Sykes, 2002), mainly in the component of 
body functions (Van Achterberg et al., 2002). There may be some conceptual overlap as 
well, although ICF conceptual development is limited. ICF concepts include a brief de-
scriptive statement but no key features such as signs/symptoms or etiologic statements. In-
tended uses of the ICF are several. Examples include collection of data on rehabilitation, 
quality of life, environmental factors, and social security and compensation system plan-
ning (Schuntermann, 2003a, 2003b). 
NANDA-I: The International Classification of Nursing Diagnoses  
The NANDA-I definition of nursing diagnoses is: “A clinical judgement about individual, 
family or community responses to actual and potential health problems/life processes. 
Nursing diagnoses provide the basis for the selection of nursing interventions to achieve 
outcomes for which the nurse is accountable” (NANDA International, 2003). This defini-
tion identifies responses to actual/potential health problems/life processes as the knowl-
edge domain of the profession as a whole and for which nurses are accountable. Each class 
and each diagnosis within each class is conceptually driven and derived from or developed 
in relation to nursing models (Gordon, 1994b; Gordon & Bartholomeyczik, 2001) and, ac-
cording to Bartolomeyczik (2003), based on theoretical understandings of nursing. Finally, 
each diagnosis possesses a definition, defining characteristics, and possible etiologies. In 
this regard, NANDA-I may be said to utilize a PES-format, where P refers to a description 
of the problem or diagnosis, E stands for etiology, and S for signs/symptoms (Gordon, 
1994b; Gordon & Bartholomeyczik, 2001). The NANDA-I classification meets all three 
general assessment criteria for a nursing diagnosis classification system. 
ZEFP: Nursing diagnoses of the Centre for Development and Research of the University 
Hospital in Zurich 
The Centre for Nursing Development and Research (ZEFP) defines the process of nursing 
diagnostics as follows: Conducting a nursing assessment, analyzing the data, making the 
diagnostic statement, and checking the relevance/correctness of the nursing diagnoses and 
setting priorities. Nursing Diagnostics is based on the nursing model of Käppeli (Käppeli, 
1990). Although a ZEFP-diagnosis list was created, its nursing diagnoses were not con-
structed on the basis of taxonomic criteria. The titles of the nursing diagnoses are not de-
fined. Signs and symptoms are not organized according to the diagnostic titles nor are eti-
ologies. ZEFP categories are not discrete but rather overlap (Käppeli, 1995). ZEFP is a 
process rather than a conceptually driven model, more appropriate for evaluating diagnos-
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tic decision-making and evaluation than for classifying the phenomenon of concern that 
constitute the knowledge base of the profession.  
Summary of general nursing classification criteria as applied to ICNP®, ICF, NANDA-I, 
and ZEFP 
1) The first general criterion is that a diagnosis classification comprehensively describes 
the knowledge base and the subject matter for which the nursing profession is responsible 
and accountable. The only two that meet this goal are the ICNP® and NANDA-I. ZEFP ad-
dresses the process of diagnostic decision-making more than the knowledge base underly-
ing the practice of nursing. The intent of the ICF is not to describe the knowledge base un-
derlying the practice of nursing or any other profession. Rather, its intent is to describe pa-
rameters by which functional health and disability and its context may be evaluated.  
2) The second general criterion is that each class fits within a central concept or is concep-
tually driven. The classification criteria should be transparent and parameters should be 
clearly established: each class fits within a central concept of nursing. The ICF and 
NANDA-I are the only two classifications built on classes that are conceptually driven. 
The works of ICF and of NANDA-I describe the concepts and parameters. NANDA-I has 
established and documented its development procedures and parameters in the NANDA 
Proceedings over the last 32 years (Lavin, 2004; NANDA, 2002; NANDA International, 
2003). The gathering of diagnostic terms within the ICNP® under the name “focus of nurs-
ing practice” and their hierarchical organizational possess utility from an informational 
point of view but lack a conceptual organization that facilitates the ordering and communi-
cation of knowledge. ZEFP did not intend to classify the diagnoses listed, nor are parame-
ters described. 
3) The third and final general criterion for a nursing diagnosis classification is that each 
within-class diagnosis possesses an exact description, including diagnostic criteria, key di-
agnostic features, and related etiologies. ZEFP does not meet this criterion, since 
signs/symptoms and etiologies are not listed. Although the ICF and ICNP® describe their 
diagnostic terms, only NANDA-I defines its concepts, lists diagnostic-specific characteris-
tics, and identifies diagnostic-specific related or etiologic factors for each diagnosis. While 
these features are not coded in NANDA-I, they are features essential for the testing and 
building of scientific knowledge and its communication among members of the profession. 
In brief, NANDA-I is the only classification that meets all three general criteria for a nurs-
ing diagnosis classification system. 
Particular nursing diagnosis classification assessment criteria and their expression in 
ICNP®, ICF, NANDA-I, and ZEFP 
The validity and reliability criteria used in the Nursing Classification Assessment Matrix 
(Table 1) were developed, using Olsens criteria (Olsen, 2001) as a starting point and then 
expanded, basing on other sources of the literature review. Additional development was 
based on the requirements for a nursing diagnosis classification operationalized by several 
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authors (Gordon, 1994b; Gordon & Bartholomeyczik, 2001; Olsen, 2001; Van der Brug-
gen, 2002). The criteria were divided into six validity items and 11 reliability items. Valid-
ity refers to the degree to which the classification succeeds at categorizing the domain of 
nursing knowledge and its phenomena of concern. Reliability reflects the degree of consis-
tency and exactness of the classification when used or applied by different persons. Inter-
nal consistency describes how exactly nursing diagnoses and their characteristics are pre-
sented within class and domain categories, and how well the classes represent the domains 
of nursing. The number and the formulation of the items are intended to provide a reliable 
measure of the PES-format characteristics. The elucidation of these principles of nursing 
diagnosis classifications lays the foundation for continual improvement of classification 
systems, the utility of which extends beyond that of the simpler nursing terminology (no-
menclature or lexicon) (Van der Bruggen, 2002).  
The principal investigator applied the Nursing Classification System Assessment criteria to 
the ICF, ICNP®, NANDA-I and ZEFP, basing decisions on 37 scientific studies and thir-
teen primary sources identified in the review. Each criterion was evaluated, using a simple 
descriptive system that employed the following qualifiers.  
 
XXX = very well fulfilled (e.g. basis of classification represents several nursing models/theories, has a broad nurs-
ing scientific research base, provides a very well defined coding potential according to expressed criteria 
for judgement) 
XX = well fulfilled (e.g. basis of classification represents a limited number of nursing theories, has a limited nurs-
ing scientific research base, provides well defined coding potential according to expressed criteria for 
judgement) 
X = partially fulfilled (e.g. basis of classification represents one nursing model/theory, has very limited nursing 
scientific research, very few research, provides little defined coding potential according to expressed crite-
ria for judgement) 
0 = not fulfilled (e.g. basis of classification does not represent nursing theories, has no nursing scientific re-
search base, provides no coding potential according to expressed criteria for judgement) 
0* = not answerable/applicable: the criterion is not a requirement for the system/not the aim and scope of the 
system (ICF does not intend to classify nursing diagnoses, e.g. the criterion “The classification is based on 
nursing models and theories” does not apply. ZEFP is not a classification system, so many of the criteria are 
not applicable to ZEFP) 
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The results of this evaluation are presented in the Nursing Classification System Assess-
ment Matrix (Table 1).  
Table 1. Assessment matrix with criteria for nursing classification systems and results according the literature re-
viewed 
Criteria for classifications of nursing diagnoses ICF ICNP
® NANDAZEFP
 
Validity 
The classification is based on nursing models and nursing theories 
 
0* 0 XXX X 
The relevance of the classification has been repeatedly substantiated through 
nursing research studies 
X X XXX X 
The goals of the classification are precisely defined and the classification 
describes nursing related phenomena 
0* X XXX X 
Within the specialty domain of nursing, all relevant diagnostic concepts 
are consistently developed/presented 
0* 0 XXX 0 
The classification organizes all levels coherently, any subordinate con-
cept must have at least one characteristic that distinguishes it from its su-
perordinate concept (domains, classes, PES-format)  
0* 0 XXX 0* 
The classification has the potential to be linked with nursing interventions 
and outcomes  
0* 0 XX 0* 
 
Reliability and applicability 
Individual concepts (nursing diagnoses including signs/symptoms and 
etiology) may not overlap  
0* X XXX 0* 
One class does not contain several concepts, separately classified in an-
other class, i.e., all classes are discrete, mutually exclusive 
XX XX XX 0* 
The text is understandable the target group – nurses – (for nursing care 
planning and documentation, nursing prescriptions) 
0* 0 XX 0* 
The classification is usable on different levels and degrees of differentia-
tion (care planning in practice, software applications and aggregation of 
nursing data for analysis purposes) 
0* X XXX 0* 
The classification has the possibility of adding codes to ensure the possi-
bility of subsequent inclusion of new subgroups 
X 0 XX 0* 
In a multi-axial classification the alteration of the axis of one code (modi-
fiers) does not change another one, codes can only complement each 
other 
0* 0 XX 0* 
The classification can be mapped with classifications of other health pro-
fessions 
X X XXX 0* 
The structure is simple, clear and adequately described from the begin-
ning 
X X XX 0* 
Guidelines for use of the classification are described in the literature, in-
cluding rules which have to be fulfilled (nursing diagnostic process, for-
mulation of nursing diagnoses)  
0* 0 XXX 0 
The criteria for subdivision (signs, characteristics) are simple, systematic, 
and consistent (data quality) 
0* 0 XX 0 
The definitions, the structure, the construction and the coding, as well as the 
validation rules of the classification prevent as far as possible, that data can be 
entered, interpreted or analyzed falsely 
0* 0 XX 0 
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Use of classifications in Switzerland and internationally  
Twenty nursing experts, in standardized interviews, answered the question about classifica-
tion use. Use of the NANDA-I classification and NANDA-related books were cited most 
frequently as the theoretical basis for practice in clinical settings. NANDA-I was reported 
to be in use 20 times, ZEFP 8, ICNP® 4 and ICF 0 times. Their expert opinion is supported 
in the literature. Swiss studies report on NANDA-I applications, finding that use of diag-
noses in practice settings is associated with improved nursing process (diagnoses, interven-
tions, and outcomes) documentation (Müller-Staub, 2004b; Needham, 2003). In Swiss pro-
jects that focus on use of standardized nursing terminology, experts recommended 
NANDA-I, NIC and NOC systems implementation (Baumberger et al., 2004). 
Internationally, the diffusion of NANDA-I has been systematically reported; over 1964 
studies were found (Lavin, 2004; Müller-Staub, 2001; Müller-Staub, Smoliner, Odenbreit, 
Widmer, & Knoth, 2004). As a text, the NANDA-I classification is available in Chinese, 
Danish, Dutch, English (U.S. and U.K), French, German, Icelandic, Italian, Japanese, 
Norwegian, Portuguese and Spanish (Lavin, 2004). The ICF is available as a text in hard 
copy in English, French, and Spanish and is available online in English, French, Russian, 
Chinese, Spanish, and Arabic versions (World Health Organization, 2005). The ZEFP is 
available in German. The ICNP® Beta 2 text is available online with translations in Chi-
nese, Dutch, French, German, Italian, Korean, Japanese, Portuguese, and Swedish 
(International Council of Nurses, 2005b).  
In German speaking countries, primary sources (Doenges, Moorhouse, & Geissler-Murr, 
2002; Gordon, 1994a, 1994b, 2003; Gordon & Bartholomeyczik, 2001; Gordon & 
Sweeney, 1979; McFarland & McFarlane, 1997; Stefan, Allmer, & Eberl, 2003) that fo-
cused on the NANDA-I classification received attention in recent years.  
Use is also reflected in the number of research studies reported in the literature. With re-
gard to ICF, the literature review revealed two studies on ICF and its applicability in nurs-
ing (Van Achterberg et al., 2002; Van Doeland et al., 2002). In terms of recent ICNP® arti-
cles, difficulties in the applicability of the ICNP® terms in nursing practice were reported 
(Abderhalden, 2000; Bartolomeyczik, 2003; ICN, 2004; Olsen, 2001; Van der Bruggen, 
2002) as well as insufficient ICNP® information for its use in diagnostics and care planning 
(Müller-Staub, 2004a, 2004b; Van der Bruggen, 2002). In the literature search six studies 
were found about ICNP®. ZEFP has been evaluated in nine studies, revealing favorable re-
ports on the quality of its labeling. Criticism focused on its lack of use of the PES-format, 
and its deficiencies in connecting diagnoses with nursing interventions (Brune & Budde, 
2000; Budde, 1998; Bühlmann et al., 2002; Just, 1999; Käppeli, 1995, 2000; Moers & 
Schiemann, 2000; Müller-Staub, 2000, 2002, 2003; Wittwer, 2000). The development of 
NANDA-I diagnoses and their use in practice continues to be research based (Lunney, 
2003). In terms of sheer number, there are over 1,964 studies reported on NANDA-I diag-
noses (Lavin, 2004; Müller-Staub, 2001). Topics investigated include: formulation of di-
agnoses, incidence in nursing practice, their implementation, prevalence in similar settings, 
the validity of the characteristics/etiology, appropriateness of related nursing interventions, 
and diagnostic validity and reliability (Müller-Staub et al., 2004). 
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Discussion 
This study was based on a literature review. Despite the advanced search strategies used, it 
is conceivable that relevant literature may have been overlooked due to lack of sensitivity 
of the search filters or failure to include one or more essential keywords. The selection of 
the classification systems evaluated was based on input from a panel of advanced degree 
nurses. The general nursing diagnosis classification assessment criteria are clearcut in their 
definition and application. They may reflect a NANDA-I bias because NANDA literature 
dominates the field because of its thirty-two year history and the number of classification 
developers and researchers drawn from its membership base. For example, the PES format 
was developed on the basis of thinking and research conducted by NANDA-I members. On 
the other hand, ICNP® developers also have NANDA-I connections. In brief, it is impos-
sible to remove the influence of NANDA-I from the literature on classification. The chal-
lenge comes in evaluating the literature. In this study, NANDA-I’s influence does not ne-
gate the face validity evident in the general criteria outlined. 
The exclusion of the Omaha System and the Clinical Care Classification can be seen as a 
limitation of this study. The selection of the classifications to be evaluated based on the 
recommendations of a panel of 17 advanced degree nurses, one university professor in 
nursing science and a nurse manager, who proposed to include the most known and re-
searched systems.  
The criteria matrix illustrates the core findings of this study. The value assigned to each 
matrix criterion represented a judgement by the principal investigator based on the litera-
ture and did not represent the results of a statistical analysis. Because the values assigned 
are based on the literature review, all the above mentioned limitations apply. The matrix 
consisted of descriptive items, some of which were influenced by a PES approach to nurs-
ing diagnosis classification. Although this may seem to some to represent a biased ap-
proach in the development of the matrix, it may be seen by others as useful in evaluating 
distinctions in nursing knowledge base that undergirds each classification. It is the PES 
format that permits discrimination between the complex descriptions (definitions, key fea-
tures, signs and symptoms) of illness/life process responses from less complex professional 
terminology (nomenclature or lexicon) models that are only definitional in nature.  
Classification literature may not reflect the field. For example, there were no studies found 
that addressed the linkage of the ICNPP® nursing diagnoses with actions (interventions) and 
outcomes. Therefore, ICNP® received a “0” for that item. In the ICNP® Beta 2 version, di-
agnosis (nursing phenomenon) -targeted nursing actions (interventions) “may” be selected 
and outcomes “must” contain a foci of nursing practice (diagnosis) (International Council 
of Nurses, 2002). This gap between classification literature and practice needs to be closed 
by encouraging more classification research and writing. All reviews are limited to the 
timeframe they cover. Our review systematically looked at the literature up to 2004, which 
included ICNP® Beta 2. The new ICNP® Version 1.0 was released in May 2005. To provide 
a more formal foundation for the ICNP®; the Beta 2 Version was further developed to „1) 
avoid redundancy between terms; 2) avoid ambiguity of terms; and 3) ensure that codes 
associated with terms in a vocabulary do not reflect the hierarchical structure of the vo-
cabulary. The ICNP® Beta and Beta 2 Versions had not consistently met these accepted cri-
teria” (International Council of Nurses, 2005a). 
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In the ICNP® Beta 2 Version, there were eight axes in the nursing phenomena classification 
structure and another eight axes in the nursing actions classification structure. The ICNPP® 
Version 1.0 is reduced to seven axes within one nursing phenomenon classification, which 
includes both action (intervention) and focus (diagnosis). In addition, the ICNP® Version 
1.0 is more user friendly than the Beta version. Its foci of nursing practice (diagnosis) and 
actions (interventions) are readily accessible alphabetically. The essential results of the lit-
erature review summarized in Table 1 remain. Specifically, an examination of the validity 
of the ICNP Version 1.0 indicates that diagnostic concepts remain undeveloped in terms of 
their definitions, defining characteristics and etiologic bases, there are no organizational 
levels other than alphabetical; and, while actions may be linked to the foci of practice at the 
discretion of the nurse, there is no overriding theoretical framework to link diagnoses with 
diagnostic specific interventions. The ICNP Version 1.0 does reflect greater reliability and 
applicability to some degree. Codes may now be added and alterations in one axis for one 
code do not change axes for other codes. While there are guidelines and rules for use of 
Version 1.0, these are usage guidelines/rules only. They are not guidelines that identify 
steps in the diagnostic process nor do they facilitate appropriate documentation. For exam-
ple, interventions for any one diagnosis are determined on the basis of the etiology of the 
diagnosis. The ICNP Version 1.0 does not include etiologies for any of its foci or diagno-
ses. Therefore, it is impossible to evaluate the appropriateness of the actions or interventions that 
nurses select. 
In 2005 a study that rather positively evaluated the usefulness of the ICF for the nursing 
discipline (Van Achterberg et al., 2005) was published. Although this study might have re-
sulted in somewhat more favorable scores for the ICF in our matrix, it would not change 
the overall results of our analyses as research that evaluates the ICF in nursing remains 
scarce. Therefore we believe our results are largely valid for today’s state of the art.  
Of the four classifications, ICNP® and NANDA-I are multiaxial. ICNP® Beta Version not 
only used the same code numbers, in fact it was based on modifiers and therefore the al-
teration of the axis of one code (modifiers) did change other codes. NANDA-I Taxonomy 
II is ISO compatible and it does not have code numbers that reflect position in the classifi-
cation. ISO standards do facilitate retirement of code numbers when needed and to insure 
that all computer systems may talk to each other worldwide. Some limitations apply to the 
comparability of use and published articles in this study. ICNP® and ICF literature is fre-
quently web-based as opposed to the more traditional ways of storing information, e.g., 
hard copies of journals and conference proceedings books of NANDA-I. 
NANDA-I should also be critiqued from the perspective of the ICNP®. Granted that ICNP® 
uses many NANDA-I terms, they also use non-NANDA-I terms – but terms that nurses 
use. While the term ‘use’ in this study was applied to describe application in different 
countries, translation in different languages and research disseminated, “use” could also 
describe terms of nursing practice. ICNP®’s starting point was the attempt to use terms 
nurses are actually using. This may be considered an ICNP® strength and a NANDA-I 
weakness. 
One could argue the differences obtained might have been expected. The ICNPP®, ICF, 
NANDA-I and ZEFP were developed for different purposes, so they do not, nor should 
they be expected to meet the criteria for nursing classifications equally. While differences 
among classifications may be anticipated among classification developers and nursing in-
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formaticists, differences are not as apparent to less knowledgeable classification users. The 
value of applying the matrix criteria across classifications is that it clarifies differences for 
the clinical nurse, the administrator, and the educator and even to those skilled in informat-
ics but not fully informed on classification differences. Because all four classifications are 
still in development, the results cannot be seen as final. However, the matrix can serve for 
the further evaluations of nursing classifications over time and it provides a basis for the 
selection of a system.  
The results of the expert opinion survey indicated that NANDA-I was the most frequently 
used classification, its external validity could not be established, because the interviewees 
were selected on the basis of a convenience sample, participants in the network for nursing 
diagnoses. These nurse experts favor the NANDA-I classification because of the literature 
about its application. In their opinion, NANDA-I, as opposed to ICNP®, ICF and ZEFP, 
displays a proximity to nursing practice that makes it possible for nurses to use it in diag-
nostic reasoning and care planning. They also indicated that the implementation of 
NANDA-I in practice has been researched repeatedly. Finally, the NANDA-I classification 
is usable in the diagnostic process and care planning as well as for statistical purposes. 
Thus, it is the only one of the four classifications, which depicts several levels of abstract-
ness. Although classifications systems are in continuous development, the results show that 
NANDA-I meets more classification criteria than the other systems do.  
In conclusion, NANDA-I is the only classification studied that defines nursing diagnoses 
conceptually, i.e., responses to health problems/life processes. The ICF is not intended to 
classify nursing diagnoses, although there may be overlap between some terms and possi-
bly definitions. The World Health Organization recommended the further development of 
ICF because of its scope and framework. The site http://www.cms.hhs.gov./review 
/03spring/default.asp indicates the funding underlying ICF in the U.S., revealing that it 
could become a major terminology. NANDA-I and the other nursing terminologies need to 
be able to interface with ICF. This does not downplay the importance of a terminology for 
a profession, nor the value of definitions and signs/symptoms and etiologies or the classifi-
cation criteria to be fulfilled. 
The ICNPP® identifies the phenomenon of concern as the foci of nursing practice and lists 
terms and definitions. The ZEFP does not define diagnoses, but classifies the steps in the 
diagnostic process. The point of this article was to examine the degree of development un-
derlying the terminologies studied and their contribution to the knowledge base of nursing. 
In the process, it was discovered that there is a tension between development and use of 
classifications. Some terminologies sacrifice full terminological development for use. For 
example, ICF and ICNP® have definitions, but lack defining characteristics and etiological 
statements. On the other hand, NANDA-I sacrifices use for development. It has definitions, 
defining characteristics, and related factors but the size of its terminology is limited. This 
tension may be a natural part of terminology development and use. On the other hand, 
there may be creative ways to take advantage of the tension and advance terminological 
development and use not just for one profession but also for healthcare as a whole. This 
does not imply that any one terminology needs to sacrifice its identity. In fact, strong ter-
minological identity is needed before effective collaboration takes place. The point is that 
all terminologies may contribute more effectively to knowledge development and to patient 
care through collaboration. 
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What is already known about the topic? 
• Various classification systems – ICNP® Beta Version, ICF, NANDA-I and ZEFP – have 
been described in the literature.  
• Scientific research on the NANDA-I classification is extensive, but limited with regard to 
the other classifications.  
What this paper adds 
• For the first time, an assessment matrix containing criteria derived from nursing diagnosis 
literature is presented for the purpose of comparing classification systems, specifically the 
ICNP®, the ICF, the NANDA-I and the ZEFP diagnosis classifications.  
• This assessment helps to demonstrate the advantages and disadvantages of the different 
systems, especially from a conceptual point of view.  
• Based on the literature, the NANDA-I system fulfils most of the criteria of a nursing di-
agnoses classification and is the classification most disseminated internationally. 
 
Conclusions 
According to the results of this study, NANDA-I is used most in nursing practice in Swit-
zerland and internationally and seems to best address criteria of a nursing diagnoses classi-
fication. The latter is a prerequisite for the electronic nursing documentation: describing 
and ordering nursing diagnoses as part of the subject matter – for which the nursing profes-
sion is accountable – in a systematic and theory based way. Electronic documentation of 
nursing diagnoses can serve as an efficient tool, but it never replaces the clinical judgement 
and knowledge of a qualified registered nurse and the decision-making in which the patient 
is involved.  
According to Baumberger et al. (Baumberger et al., 2004) it is recommended that 
NANDA-I, NIC and NOC are directly linked in the electronic nursing documentation. This 
means that the signs/symptoms, diagnoses, interventions and outcomes would be electroni-
cally linked on the theoretical basis of the classification. NANDA-I, NIC, and NOC are in-
cluded in SNOMED CT and can therefore be used together. Since SNOMED CT is likely 
to be used worldwide, then everyone will have access to NANDA-I, NIC, and NOC. How-
ever, nurses should be familiar with the content of the professional language. For this rea-
son, nursing diagnoses must be carefully implemented. The training must require that the 
quality of nursing assessments increases and precise nursing diagnoses, including 
signs/symptoms and etiology are stated. According to these diagnoses, effective nursing 
interventions should be carried out. Training the diagnostic process and knowledge about 
the NANDA-I classification is a precondition before the implementation of nursing diag-
noses in the electronic nursing documentation.  
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Abstract 
Aim. This paper reports a systematic review on the outcomes of nursing diagnostics. Spe-
cifically, it examines effects on documentation of assessment quality; frequency, accuracy 
and completeness of nursing diagnoses; and on coherence between nursing diagnoses, in-
terventions and outcomes. 
Background. Escalating health care costs demand the measurement of nursing’s contribu-
tion to care. Use of standardized terminologies facilitates this measurement. Although sev-
eral studies have evaluated nursing diagnosis documentation and their relationship with in-
terventions and outcomes, a systematic review has not been carried out. 
Method. A Medline, CINAHL, and Cochrane Database search (1982-2004) was conducted 
and enhanced by the addition of primary source and conference proceeding articles. Inclu-
sion criteria were established and applied. Thirty-six articles were selected and subjected to 
thematic content analysis; each study was then assessed, and a level of evidence and grades 
of recommendations assigned. 
Findings. Nursing diagnosis use improved the quality of documented patient assessments 
(n=14 studies), identification of commonly occurring diagnoses within similar settings 
(n=10), and coherence among nursing diagnoses, interventions, and outcomes (N=8). Four 
studies employed a continuing education intervention and found statistically significant 
improvements in the documentation of diagnoses, interventions and outcomes. However, 
limitations in diagnostic accuracy, reporting of signs/symptoms, and etiology were also re-
ported (14 studies). One meta-analysis of eight trials including 1497 patients showed no 
evidence that standardized electronic documentation of nursing diagnosis and related inter-
ventions led to better nursing outcomes. 
Conclusions. Despite variable results, the trend indicated that nursing diagnostics im-
proved assessment documentation, the quality of interventions reported, and outcomes at-
tained. The study reveals deficits in reporting of signs/symptoms and etiology. Conse-
quently, staff educational measures to enhance diagnostic accuracy are recommended. The 
relationships among diagnoses, interventions and outcomes require further evaluation. 
Studies are needed to determine the relationship between the quality of documentation and 
practice. 
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Introduction 
Nursing diagnostics have been adopted in hospitals worldwide and their applications were 
studied (Oud et al., 2005). However, a systematic review of research findings on the effects 
of using nursing diagnostics is lacking. 
Escalating costs underscore the necessity for nurses to measure their contribution to 
healthcare (ACENDIO, 2004; Larrabee et al., 2001). Swiss law states that only the costs of 
scientifically supported services are reimbursed (KVG, 1995). Standardized diagnosis, in-
tervention, and outcome terminologies for care and documentation purposes provide a 
means of making nursing’s contribution visible and quantifiable. 
Work on the classification of nursing diagnoses, beginning in 1973, led to the establish-
ment of NANDA International (formerly, the North American Nursing Diagnosis Associa-
tion). By 2004, there were 1,965 citations on “nursing diagnoses” or “nursing diagnosis” 
when PubMed was accessed via the nursing diagnosis database at nlinks.org (Lavin 2004; 
Müller Staub, 2004). NANDA-I is the pioneer and most often implemented nursing diag-
noses classification internationally (ICN, 2004; Oud et al., 2005; Müller Staub, 2004). 
The NANDA theorist group had great influence on NANDA’s conceptual basis, nomencla-
ture development, and related nursing models. Among others, Imogene King, Margaret 
Newman, Dorothea Orem, Callista Roy, Martha Rogers and Rosemarie Parse were mem-
bers of the group from 1977 to 1982 (Gordon, 1994a). This theorist group emphasized that 
NANDA must be based on conceptual models in order to classify nursing phenomena 
(Gordon, 1994a; McFarland, & McFarlane, 1997). Nursing conceptual models – or nursing 
paradigms – are defined as a set of abstract concepts and propositions that integrate those 
concepts into a meaningful configuration to provide a frame of reference to the discipline 
(Fawcett, 1995).  
Fawcett (1995) articulates well the role of conceptual models, grand theories, and mid-
range theories. While she would argue that the NANDA-I taxonomy is a middle-range de-
scriptive classification theory, Gebbie and Lavin (1974) argue that the structure of the clas-
sification which became NANDA-I was intended to be atheoretical, accommodating the 
diagnoses generated by varying conceptual models, grand or mid-range theories. There-
fore, it is not a matter of linking NANDA-I to conceptual models and grand theories, but 
rather that the diagnoses generated by conceptual modeler, grand theorists, or mid-range 
theorists may be classified within NANDA-I and thus be available for clinical applications, 
documentation, and informatics purposes. This was the intent of Gebbie and Lavin (1974) 
in order to prevent any one modeler or theorist from dominating the classification and dis-
couraging diagnostic development by other theorists. On the other hand, NANDA-I as a 
classification does represent the locus where theory and practice interface. This does not 
mean that NANDA-I is itself a mid-range theory. It is simply a classification or a structure 
that says, regardless of the theoretical grounding of a diagnosis, it is welcome within this 
structure if it: 1.) is supported by evidence; 2.) contains a name, definition, defining char-
acteristics, and related factors; and 3.) is capable of being placed within one of NANDA-
I’s domains. 
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NANDA-I-approved diagnoses are ordered according to taxonomic principles. Domains 
represent the highest level, followed by classes within domains. Diagnostic names fall 
within classes. The influence of nursing conceptual models on the development on 
NANDA-I is discussed in primary sources (Gordon, 1994b; McFarland & McFarlane, 
1997). These conceptual models have also influenced nursing in Switzerland. Descriptions 
of these models are found in textbooks and were judged to be culturally congruent with 
Swiss nursing philosophy (SRK, 1992). 
Recent investigations of nursing diagnostics reveal the need for additional studies of diag-
nostic accuracy (Levin et al., 2004) and consistency in the reporting of assessment infor-
mation, resultant diagnoses, and response to therapy or outcomes (Reyes, 2003). 
Theoretical background 
Nursing diagnoses 
In the 1980s, the nursing care process was introduced as a systematic method of planning 
nursing care in Switzerland and was described as a relational and problem solving process 
(Fiechter & Meier, 1981). Early investigations indicated that it was well adopted 
(Exchaquet & Paillard, 1986; Needham, 1990), and in the 1990s nursing diagnostics be-
came increasingly important in Switzerland. Traditionally, patient problems were written 
in freestyle language, but the advent of nursing diagnoses brought standardized descrip-
tions of nursing problems. 
A nursing diagnosis is “a clinical judgment about an individual, a family or a community’s 
responses to actual and potential health problems/life processes. Nursing diagnoses provide 
the basis for selection of nursing interventions to achieve outcomes for which the nurse is 
accountable" (NANDA 2003-04, p. 219). Nursing care problems are alleviated or changed 
by nursing interventions (McFarland & McFarlane, 1997). 
The term nursing diagnostics refers to nursing diagnoses described as product and as proc-
ess. The diagnostic process includes the relationship aspects and the integration of the pa-
tient (Steffen-Bürgi et al., 1995; Gordon, 1994a). It refers to the analysis of data, to new 
appraisals given changes in patient status to individualize care and includes the nurse’s 
professional judgment and creativity (Odenbreit, 2001, 2002). The product is the diagnosis 
derived from the diagnostic process, and requires a correct and comprehensive formulation. 
The title contains the problem description (P= problem statement), the pertinent etiology 
(E= etiology) and the corresponding signs (S= signs/symptoms), referred to as the PES-
format (Gordon, 1994b). Translating PES-format terms to NANDA-I terms (NANDA, 
2003-2004), the PES problem refers to the NANDA-I diagnostic name with its definition, 
PES signs/symptoms are NANDA-I’s defining characteristics, and PES etiologies are 
NANDA-I’s related factors. 
The overall framework for a classification is its taxonomy. NANDA-I’s Taxonomy II con-
tains 13 health patterns adapted and expanded from the work of Gordon (1994b, 2000), 46 
classes, and 172 diagnoses (NANDA-I, 2005), and has undergone repeated testing and 
translation into 12 languages. 
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Nursing interventions and outcomes 
The current review focuses on nursing diagnostics and the effects of using diagnoses. As 
the impact on the documentation of interventions and outcomes is within this scope, these 
concepts and related classifications are briefly introduced. 
Nursing interventions are nursing treatments based on clinical judgment and knowledge 
and they are implemented by nurses to improve patient outcomes. Nursing interventions 
include direct nursing treatments, carried out directly with patients, e.g., wound care, and 
indirect treatments, not conducted directly with patients but for their welfare, e.g., envi-
ronmental care (McCloskey & Bulechek, 1996). A classification of nursing interventions 
(NIC) was developed to facilitate the study of nursing treatment effectiveness, the evolu-
tion of a payment system for nursing services, and the adaptation to computerized nursing 
data systems (McCloskey & Bulechek, 1996). The NIC version used in this study describes 
nursing interventions on four levels and contains seven domains, 30 classes, 514 interven-
tions and corresponding activities (University of Iowa College of Nursing, 2004). The clas-
sification is supported by nursing literature and is used in different countries worldwide 
(Oud et al., 2005). 
Nursing outcomes describe changes in a patient’s state of health as a result of nursing in-
terventions (Maas et al. 1996a), e.g. changes in functional status, coping strategies or self-
care. Nursing-sensitive outcomes (NSO) are measurable patient conditions that result from 
nursing interventions and for which nurses are responsible (Delaney et al., 1992; Van der 
Bruggen & Groen, 1999). Nursing outcomes are evaluated on resolution/no resolution of 
the nursing diagnoses (Van der Bruggen & Groen, 1999). Work on the classification of 
nursing outcomes (NOC) started in 1992 (Maas et al., 1996b) and testing for its clinical 
applicability, reliability and validity has been conducted in different countries (Israel, Is-
land, Greece, Spain). Results demonstrate its capacity to describe nursing outcomes in var-
ied settings and to provide nurses with reliable measurements of the interventions imple-
mented (Kol et al., 2003; Moorhead et al., 2003). 
The International Classification of Nursing Practice (ICNP) was developed by the Interna-
tional Council of Nurses as a multi-axial system to describe and serve nursing practice in-
cluding nursing diagnoses, interventions and outcomes and comprises 2,563 terms 
(Nielsen, 2000; Olsen, 2001). Its purposes include improved intra- and inter-professional 
communication and the description of nursing. The development of ICNP was not concep-
tually driven but was hierarchical in nature (Bartolomeyczik, 2003; Hinz & Dörre, 2002; 
Nielsen, 2000; Nielsen & Mortensen, 1996). Although diagnostic terms are defined, 
signs/symptoms, and etiologies per se are not included, and limitations in meeting criteria 
of a nursing diagnoses classification and in the validity of the classification have been re-
ported (Müller Staub, 2004; Olsen, 2001; Van der Bruggen & Groen, 1999). 
The International Classification of Functioning and Disability and Health (ICF) is a multi-
purpose interdisciplinary classification that describes functioning, disability and health 
(Schuntermann, 2003a,b; WHO, 2001). Authors have reported possible uses and further 
development of ICF in nursing, demonstrating its potential as a multi-professional classifi-
cation (Australian Institute of Health and Welfare, 2002; Van Achterberg et al., 2002; Van 
Doeland et al., 2002). 
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Other relevant classifications, e.g. the Clinical Care Classification developed by Saba 
(2003), the Omaha System (Martin et al., 2005), the Perioperative Nursing Data Set 
(Association of periOperative Registered Nurses, 2005) and the Patient Care Data Set 
(Ozbolt, 1998) were originally designed for more limited populations. Because NANDA-I, 
NIC and NOC are the most researched and globally applied classifications (Müller Staub, 
2004; Oud et al., 2005), they provided the initial frame of reference for this study. 
Conclusion and aim of the review 
Nurses must be able to describe and quantify their particular contribution to health care. To 
accomplish this, diagnoses, interventions, and outcomes need to be studied. This aim of the 
study was systematically to review the literature on the effects of nursing diagnostics on: 1) 
the quality of patient assessments; 2) the frequency of documented nursing diagnoses; 3) 
the accuracy of nursing diagnoses, including related signs and symptoms (defining charac-
teristics) and etiologies (related factors); and 4) coherence among diagnoses, interventions, 
and outcomes. 
Search methods 
The Medline, CINAHL and Cochrane Database for Systematic Reviews were searched. 
The search took place in 2004 and went back to 1982 without language restrictions. The 
Medline search strategy used MeSH terms. The CINAHL search strategy used thesaurus 
terms unless indicated otherwise. Three sets of search terms were used employing the con-
junction “OR” and finally combined using “AND”: 
Set A terms  
 Nursing records 
 Charting 
 Nursing documentation 
 Care planning 
 Patient care information system 
Set C terms  
 Pretest-posttest design (and narrower terms) 
 Quasi-experimental design 
 Clinical trials 
 Evaluation studies 
 Reviews 
Set B terms  
 Nursing diagnoses  
 Nursing interventions  
 Nursing outcomes 
 Implementation 
 Process assessment 
 Project outcomes  
 Quality 
 Accuracy 
 Evaluation 
 Diagnostic process  
 Cost benefit analysis 
 
Additionally, primary sources (Master's degree dissertations) and German literature (unin-
dexed studies in databases) were considered important to avoid a United States of America 
(USA) bias. Therefore, the major conference proceedings of the Association of Common 
European Nursing Interventions and Outcomes (ACENDIO) and the libraries of the Center 
for Higher Education in Health Professions in Aarau and the Center for Development and 
Research, University Hospital Zurich were hand-searched by the first author. 
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Inclusion criteria 
The inclusion criteria (see Table 1) were developed to include studies with a focus on the 
contribution of nursing diagnostics to the quality of documentation of nursing assessments, 
frequency and accuracy of nursing problems and coherence between diagnoses, interven-
tions and outcomes and abstract selection was conducted by two persons (first and third 
author). 
Table 1. Inclusion and exclusion criteria for the review 
Inclusion criteria: The study describes 
 Evaluation and/or frequency of nursing diagnoses 
 Quality of patient assessment 
 Quality of nursing diagnoses in the documentation 
 Accuracy of nursing diagnoses (signs/symptoms, etiology) 
 Coherence/relationship between nursing diagnoses, interventions and outcomes  
Exclusion Criteria: Not included were  
 Analyses of concepts/development of nursing diagnoses 
 Validation studies of single nursing diagnoses, interventions and outcomes for classification and taxonomic 
purposes  
 Nursing diagnoses implementation programs/projects (focus on project design within various healthcare sys-
tems) 
 Studies focusing on nurses’ abilities in clinical reasoning/diagnostic process rather than on their documenta-
tion  
 Studies focusing on the development/testing of classifications  
 
From 395 abstracts read, 86 were selected and read entirely. Thirty-one articles (29 MED-
LINE/CINAHL, 2 Cochrane) and five papers found in the libraries mentioned above met 
the inclusion criteria giving a grand total of 36 titles. 
Data analysis 
First, a thematic content analysis was performed (Mayring, 2000). All results on prede-
fined themes were systematically abstracted from the articles reviewed. Four themes were 
derived from the study aims: 1) the effects of nursing diagnostics on the quality of patient 
assessments; 2) frequency of documented nursing diagnoses; 3) accuracy of nursing diag-
noses, as well as inclusion of related signs and symptoms (defining characteristics) and eti-
ologies (related factors); and 4) coherence among diagnoses, interventions, and outcomes. 
To categorize content according to these four themes, every article was read several times 
and tables or paragraphs, matching the study aims, were identified. Study results were 
summarized using the pre-structured coding themes and ordered in four tables (see Tables 
2-5). Finally, the textual units were re-read and compared against the tables to ensure the 
accuracy of the analysis, as proposed by Mayring (2002). Mayring’s analysis method is 
widely used within the social sciences and differs from the quantitative meta-analysis 
schemata used to evaluate data aggregated from randomized controlled trials. 
Second, the methodology used in each study was assessed. Validity evaluations were made 
on the basis of the study design, sample size and methods used. The result of this assess-
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ment affected the level of evidence (LE) allocated to the paper, which in turn influenced 
the grade of recommendation (GR) that it supported (Oxford Centre for Evidence-Based 
Medicine, 2005).  
LE criteria were:  
1a: Systematic review (SR) of randomized clinical trials (RCTs) or Clinical Decision Rule 
      (CDR) with 1b studies from different clinical settings.  
1b: Individual RCT or cohort study with good reference standards or CDR tested within  
       one clinical centre.  
2a: SR of cohort studies, or SR of level >2 diagnostic studies.  
2b: Individual cohort study including low level RCT or exploratory cohort study with good  
      reference standards; pre-posttest designs with CDR.  
3a: SR of case-control studies or of 3b and better studies.  
3b: Individual case-control studies or nonconsecutive study, or without consistently ap- 
       plied reference standards or limited population.  
4:  Observational studies, database research with clinically important outcomes or case- 
      control study, with poor or non-independent reference standard or superseded stan- 
      dard.  
5: Expert opinion without critical appraisal. 
GR criteria were: A= LE 1a - 1c; B= LE 2a - 3b; C= LE 4; D= LE 5 (Oxford-Centre for 
Evidence-Based-Medicine, 2005). 
Oxford Centre LE and GR do not incorporate all research terminology used in nursing. For 
example, the Oxford Centre does not address qualitative studies per se (Lavin et al., 2002). 
The following criteria were incorporated with the Oxford Centre criteria, for the purpose of 
this study only. The added nursing research terms are highlighted: 
• A = LE 1a-1c 
• B = LE 2a-3b. Pre-test/post-designs are frequently described as quasi-experimental 
studies in nursing literature. To qualify in the category 2b, study must have had an ade-
quate sample size and a clinical decision rule (CDR). Cohort of retrospective chart au-
dits that used randomized sampling, other good reference group methods or pre-
test/post-test designs were also placed in this 2b category. Correlational studies, consti-
tuting an exploratory study, with good reference standards were included in category 2b 
as indicative of a point(s) in time study or studies of at least two cohorts.  
• C = LE 4. Observational, non-randomized chart audits without a comparison group 
were outconsidered database research only. Qualitative interviews were considered to 
be the database research, with the interviews providing the database subjected to subse-
quent analysis. To qualify in this category, good reference standards must have been 
used. Systematic analyses of qualitative studies, meeting LE 4 standards were also 
placed in this category, under the assumption that data remained qualitative albeit it 
summarized in a review. 
• D = LE 5. Qualitative interviews, with a reference standard less than “good” were 
placed in this category. “Less than good” means that a study that represents more than 
expert opinion, but with non-independent reference standard. 
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A third evaluation of the data was conducted by two of the investigators. Grades of rec-
ommendation and levels of evidence were made using Oxford Centre criteria and/or the 
above noted adaptations (Lavin et al., 2005). GR and LE adjustments were made, if indi-
cated. Differences were negotiated until 100% agreement was attained. 
Results 
Results were ordered in four categories: 1) Effects of nursing diagnostics on the quality of 
documented patient assessments; 2) Frequency of the documentation of nursing diagnoses; 
3) Accuracy of reported nursing diagnoses and the inclusion of related signs/symptoms and 
etiologies; 4) Coherence among reported nursing diagnoses, interventions, and their effect 
on outcomes. 
Effects of nursing diagnostics on the quality of patient assessments 
All 14 studies in this category reported qualitative improvements in the assessment of nurs-
ing care problems through the use of nursing diagnoses. Grades of recommendation were 
distributed as follows: A = 0; B = 6; C = 6, and D = 2. Nursing diagnoses were found use-
ful in improving the documentation quality of nursing assessments, including the exact de-
scription of patients’ problems, etiology and specific approaches to care (Brown et al., 
1987; Hanson et al., 1990; Johnson & Hales, 1989; Mize et al., 1991; Turner, 1991). 
Björvell et al. (2002) found a significant increase in nursing documentation quality after 
continuing education on assessment and diagnostics. All Swiss studies evaluating the im-
plementation of nursing diagnostics reported improved assessments through nursing diag-
nostics (Budde, 1998; Brune & Budde, 2000; Moers & Schiemann, 2000; Müller Staub, 
2001, 2002; Wittwer, 2000). Müller Staub (2002) found a statistically significant correla-
tion between the quality of nursing diagnoses and patient satisfaction with the nursing di-
agnoses (p = < .03). A qualitative meta-analysis showed improved assessment communi-
cation between nurses and patients, with nurses developing a better understanding and ap-
preciation for patients’ situations through nursing diagnostics (Moers & Schiemann, 2000). 
After continuing education, Ehrenberg (1999a) reported a statistically significant increase 
in nursing history, assessment and diagnoses. In psychiatric nursing, systematic training on 
the criteria for nursing diagnoses led to improvement in the written quality of nursing as-
sessments (Needham, 2003) (Table 2). 
49 
Application and Impact on Nursing Practice: Systematic Literature Review 
Table 2. Effect of nursing diagnostics on the quality of patient assessments 
Author / Year Title Source Design/Size and critical appraisal with assignments of Grades 
of Recommendation (GR) and 
Levels of Evidence (LE) 
Main outcome 
Björvell, C., Wredling, 
R., & Thorell-Ekstrand, 
I. (2002) 
Long-term increase in quality of 
nursing documentation: effects of a 
comprehensive intervention  
Scandinavian Journal of Caring 
Sciences, 16, 34-42 
Quasi-experimental, longitudinal, comparative (3 years) interven-
tion study of 269 patient records, using the validated audit instru-
ment Cat-ch-ing. This instrument measures quality/quantity of 
nursing history, -diagnoses, expected outcome, planned interven-
tions and outcomes attained. Exploratory study with adequate sam-
ple size and a good reference standard. 
GR: B LE: 2 b 
Statistically significant increase (p<0.0001) in as-
sessing patient’s needs and in the quality of patient 
assessments following an nursing assessment and 
diagnosis educational intervention. 
Brown, K. G., Dunn, K., 
Ervin, D., & Sedlak, C. 
(1987) 
Nursing diagnoses and process 
evaluation: Implications for con-
tinuing education 
The Journal of Continuing Edu-
cation in Nursing, 18(5), 172-177 
Retrospective chart audit, N= 33 charts. Observational database 
study with clinically important outcomes, using a moderate clinical 
decision rule. 
GR: C LE: 4  
Nursing staff assessment skills were adequate in 
identifying three nursing diagnoses. Assessment 
criteria were well met. Nursing diagnosis proved 
useful in improving the quality of assessment docu-
mentation. 
Brune, A., & Budde, A. 
(2000)  
Ergebnisse aus zwei empirischen 
Studien zum Stand der Einführung 
aus Sicht der Patienten und der 
Pflegenden 
In S. Käppeli (Ed.), Pflege-
diagnostik unter der Lupe. 
Zürich: Zentrum für Entwicklung 
und Forschung Pflege (ZEFP) 
Qualitative interviews of 30 patients and of 14 nurses with non-
independent reference standard. LE 4 was selected because this 
study represents more than expert opinion (LE 5), but the Oxford 
Centre for Evidenc – Based Medicine does not accommodate quali-
tative studies.  
GR: C LE: 4  
High patient satisfaction about nursing assessments. 
Through implementation of nursing diagnoses, 
nurses revealed higher understanding of patient 
needs, nurses used less routine and more individual-
ized care. Improvements in quality of patient as-
sessments were found. 
Budde, A. (1998) Stand der Einführung der 
Pflegediagnostik am 
Universitätsspital Zürich aus 
Patientensicht 
Fachhochschule Osnabrück, 
Osnabrück 
Qualitative interviews with non-independent reference standard, 
N = 14 nurses. LE 5 was selected because this study represents 
more than expert opinion, but less than a qualitative study with a 
good reference standard. The Oxford Centre for Evidence–Based 
Medicine does not accommodate qualitative studies. 
GR: D LE: 5 
Care became more patient-oriented and patient- 
focused through implementation of nursing diagno-
ses. Improvement in the quality of nursing assess-
ments was reported.  
Ehrenberg, A., & 
Ehnfors, M. (1999) 
Patient records in nursing homes: 
Effects of training on content and 
comprehensiveness  
Scandinavian Journal of Caring 
Sciences, 13:72-82 
Pre-post intervention design with good reference standard/clinical 
decision rule. An audit of 120 nursing records, using a stratified 
random sample technique, from eight nursing homes. A study and a 
reference group were included. 
GR: B LE: 2 b  
After an educational intervention, a statistically 
significant increase in nursing history, assessment, 
status, and nursing diagnoses was found. 
Hanson, M. H., Ken-
nedy, F. T., Dougherty, 
L. L., & Bauman, L. J. 
(1990).  
Education in nursing diagnosis: 
Evaluating clinical outcomes 
The Journal of Continuing Edu-
cation in Nursing, 21(2), 79-85 
Pre-post educational design, using a chart audit tool with good 
reference standard. Development, implementation and evaluation of 
a nursing diagnoses educational program by 123 nurses. Analysis 
included 60 charts of 23 randomly selected nurses. 
GR: B LE: 2 b 
Chart audits showed improvement in knowledge 
about nursing diagnoses: pre-education 59%, post 
education 81%, and improvement in assessments: 
pre-education 71 %, post-education 80%. 
Johnson, C. F., & Hales, 
L. W. (1989).  
Nursing diagnosis anyone? Do staff 
nurses use nursing diagnosis effec-
tively? 
The Journal of Continuing Edu-
cation in Nursing, 20(1), 30-35  
Pre-post observational intervention design; audit of charts of 82 
nurses, resulting in clinically important outcomes, using moderate 
clinical decision rules. 
GR: C LE: 4 
The posttest mean was significantly greater than the 
pretest mean (t = 3.22; p <.01). Nursing documenta-
tions with included nursing diagnoses showed care-
plans specific to the individual needs of patients.  
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Author / Year Title Source Design/Size and critical appraisal with assignments of Grades 
of Recommendation (GR) and 
Levels of Evidence (LE) 
Main outcome 
Mize, C. P., Bentley, G., 
& Hubbard, S. (1991) 
Standards of care: Integrating nurs-
ing care plans and quality assurance 
activities 
Clinical Issues, 2(1), 63-68 SCORE method for repeated measures to evaluate nursing diagno-
ses, interventions and outcomes. Every quarter 20 patient charts 
were evaluated. Database research with non-independent reference 
standard. 
GR: C LE: 4 
Nursing assessment and diagnosis showed to be a 
major aspect and a standard of care: The implemen-
tation of the assessment process SCORE method 
enabled the staff to measure quality improvements. 
Moers, M., & Schie-
mann, D. (2000)  
Bericht der externen Evaluation zur 
Projekteinführung, -durchführung 
und -steuerung 
In S. Käppeli (Ed.), 
Pflegediagnostik unter der Lupe. 
Zürich: ZEFP 
Qualitative systematic review based on four studies, evaluating 
nursing diagnoses. LE 4 was selected because this study represents 
more than expert opinion (LE 5). The Oxford Centre for Evidence–
Based Medicine does not accommodate qualitative studies. 
GR: C LE: 4 
Use of nursing diagnoses led to greater professional 
development in nurses, resulting in higher case 
understanding of patients and improvements in 
assessing patients’ needs/nursing assessments.  
Müller Staub, M. (2001) Qualität der Pflegediagnostik und 
Patientinnen-Zufriedenheit: Eine 
Literaturübersicht 
Pflege: Die wissenschaftliche 
Zeitschrift für Pflegeberufe, 
4(14), 230-238 
Literature review of 19 studies. Systematic review of case control or 
better studies. 
GR: B LE: 3 a 
Positive correlations between nursing assess-
ments/quality of diagnostic process and patient 
satisfaction were reported. Higher quality of nursing 
diagnoses was related with higher patient satisfac-
tion with regard to nursing assessments 
Müller Staub, M. (2002) Qualität der Pflegediagnostik und 
PatientInnen-Zufriedenheit: Eine 
Studie zur Frage nach dem 
Zusammenhang 
Pflege: Die wissenschaftliche 
Zeitschrift für Pflegeberufe, 15, 
113-121 
Correlational study with good reference standards. Sample size of 
57 patients and their charts. Using measurement instruments 
“documentation of diagnoses” for chart audit of diagnoses, and the 
measurement “patient satisfaction” for 57 patients. 
GR: B LE: 2 b 
A statistically significant relationship (p = < .03) 
between quality of nursing diagnoses (including 
quality of nursing assessment) and patients’ satisfac-
tion with nursing diagnoses was found.  
Needham, I. (2003) Kriterien zur Überprüfung von 
Pflegeplänen 
Krankenpflege, 96(6), 28. Pre-post intervention design with good reference standard/clinical 
decision rules. Measurement of quality of nursing diagnoses in care 
plans, using the instrument WiKriPP applied by 98 nurses. 
 GR: B LE: 2 b 
Systematic training regarding criteria for determi-
nation and verification of diagnoses led to im-
provement in the written quality of nursing assess-
ment and diagnoses. 
Turner, S. J. (1991) Nursing process, nursing diagnoses, 
and care plans in a clinical setting 
Journal of Nursing Staff Devel-
opment, September/October, 239 
- 243 
Descriptive design. Development and evaluation of a care plan 
project, based on NANDA diagnoses. Sample size not reported, 
expert opinion with non-independent reference standard. 
GR: D LE: 5 
NANDA taxonomy based care plans met recognized 
standards of care; nursing diagnoses were found to 
be the keystone for effective nursing care plans to 
address patients’ needs. 
Wittwer, M. (2000) Veränderungsprozesse in Orga-
nisationen 
In S. Käppeli (Ed.), 
Pflegediagnostik unter der Lupe. 
Zürich: ZEFP 
Qualitative analysis, with a pre-post design, triangulating 270 nurs-
ing diagnoses in nursing records, five observations of nursing as-
sessments and six observations of nursing reports. Observational 
study, database research with clinically important outcomes and 
non-independent reference standard. 
GR: C LE: 4 
Through the nursing diagnostic process, nurses had 
more and qualitatively better patient information and 
the nurse-patient was enhanced. Through imple-
menting nursing diagnoses, nurses’ assessments 
improved. 
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Frequency of the documentation of nursing diagnoses and frequency in similar settings 
In the 10 studies in this category, the distribution for the grades of recommendation was: A 
= 0, B = 8, C = 2, D = 0. High frequencies of nursing diagnoses in care plans were reported 
(Rivera & Parris, 2002; Smith-Higuchi et al., 1999). According to Thoroddsen & Thorn-
stein (2002), 60% of records contained from 1 to 10 nursing diagnoses; however, 65% of 
these nursing documentations contained three or fewer diagnoses, while altered comfort 
was the most often-stated diagnosis. A Dutch study confirmed the preceding results, as the 
most frequently-appearing nursing diagnoses were sleep deprivation, skin impairment, 
pain, imbalanced nutrition, nausea, and self-care deficit (Courtens & Abu-Saad, 1998). In 
several studies, including a total of 4051 patients from 12 different sites, pain was the most 
frequently-stated diagnosis (Table 3). A Swiss study found sleep deprivation the most of-
ten stated diagnosis (Käppeli, 1995). In a multi-center study on the frequency of nursing 
diagnoses in 14 acute psychiatric settings, 83% of the patients had at least one nursing di-
agnosis. The most frequently-stated diagnoses were ineffective coping, disturbed thought 
processes, and self-care deficits (Abderhalden et al., 2002). In summary, the introduction 
of nursing diagnostics demonstrates that nursing diagnoses: 1) are often recorded, 2) their 
frequency varies among sites; and 3) vary among clinical settings. 
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Table 3. Frequency of the documentation of nursing diagnoses and frequency in similar settings 
 
Author / Year Title Source Design/Size and critical appraisal with assignments of 
Grades of Recommendation (GR) and 
Levels of Evidence (LE) 
Main outcome 
Rivera, J.C. & Parris, K. M. 
(2002) 
Use of nursing diagnoses and 
interventions in public health 
nursing practice 
Nursing Diagnosis, 13(1), 15-
23 
Chart review of 1500 randomly selected family records. 
Exploratory study with good reference standard. 
GR: B LE: 2 b 
Totally 1715 nursing diagnoses and 1309 interventions. Of 
65 nursing diagnoses, 49 were used once at least. Airway 
clearance and anxiety represented more than 50% of all 
diagnoses and were used at least 350 times each. 
Smith-Higuchi, K. A., Dul-
berg, C., & Duff, V. (1999) 
Factors associated with nursing 
diagnosis utilization in Canada 
Nursing Diagnosis, 10(4), 
137-147 
Exploratory cohort study with a good reference standard, 
using an attitude survey of 66 nurses and retrospective audits 
on their charts, numbering 427 charts over a 5-month period 
in four hospital units . 
GR: B LE: 2 b 
57% of participants documented nursing diagnoses in 
patient charts. 
Thoroddsen, A., & Thor-
steinsson, H. S. (2002) 
Nursing diagnosis taxonomy 
across the Atlantic Ocean: congru-
ence between nurses’ charting and 
the NANDA taxonomy 
Journal of Advanced Nursing, 
37(4), 372-381 
Retrospective review of 1217 randomly selected charts, 
containing 2171 nursing diagnoses over two 6-month periods 
in two separate years in acute care wards in a 400 bed hospi-
tal. The audit tool represented a good reference stan-
dard/clinical decision rule. This was a retrospective cohort 
review. 
GR: B LE: 2 b 
The most frequently used nursing diagnoses accounted for 
80 % of all diagnoses documented and altered comfort was 
the diagnosis most often stated. 
Minton, J. A., & Creason, N. 
S. (1991) 
Evaluation of admission nursing 
diagnoses 
Nursing Diagnosis, 3(119-
125). 
Retrospective exploratory study with good clinical decision 
rule, using chart audits on 33 orthopedic patients. 
GR: B LE: 2 b 
Alteration in comfort was the most prevalent diagnosis. 
Ehrenberg, A., & Ehnfors, 
M. (1999) 
Patient problems, needs, and nurs-
ing diagnoses in Swedish nursing 
home records 
Nursing Diagnosis, 10(2), 65-
76 
Pre-post intervention design with good reference stan-
dard/clinical decision rule, using a chart audit on a stratified 
random sample of 120 charts in eight nursing homes. Study 
and reference group comparisons were made. 
GR: B LE: 2 b 
O’ Connor, N. A., Hameis-
ter, A. D., & Kershaw, T. 
(2000) 
Application of standardized nurs-
ing language to describe adult 
nurse practitioner practice 
Nursing Diagnosis, 11(3), 
109-120 
Exploratory cohort study with good clinical decision rule, 
using repeated measurements of 3733 documented visits by 
19 Nurse Practitioner Students. 
GR: B LE: 2 b 
King, V. M., Chard, M. E., 
& Elliot, T. (1997) 
Utilization of nursing diagnosis in 
three Australian hospitals 
Nursing Diagnosis, 8(3), 99-
109 
Exploratory cohort study with good clinical decision rule, 
using retrospective chart audit of 198 care plans in three 
hospitals. 
GR: B LE: 2 b 
 
 
Pain was the nursing diagnosis most often documented. 
Ehrenberg & Ehnfors found pain occurring in two thirds 
(N = 79) of 120 records. O’Connor reported pain as the 
most frequently occurred diagnosis, King et al. found pain 
the most often stated nursing diagnoses, used on 30.5 % of 
198 care plans audited. 
Courtens, A. M., & Huijer 
Abu-Saad, H. (1998) 
Nursing diagnoses in patients with 
Leukemia.  
Nursing Diagnosis, 9(2), 49-
60 
Content analysis of 15 records, containing 47 diagnoses 
using good reference standards and qualitative interviews 
with seven oncology nurses in a university hospital. LE 4 
was selected because this study represents more than LE 5 
expert opinion. 
GR: C LE: 4 
The diagnosis that occurred most often was sleep distur-
bance. 
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Author / Year Title Source Design/Size and critical appraisal with assignments of 
Grades of Recommendation (GR) and 
Levels of Evidence (LE) 
Main outcome 
Käppeli, S. (1995) Pflegediagnosen in der Akutpflege Pflege: Die wissenschaftliche 
Zeitschrift für Pflegeberufe, 
8(2), 113-120 
Descriptive analysis of 927 nursing diagnoses listed in a 
university hospital. Database research with clinically impor-
tant outcomes, but with non-independent reference standard. 
GR: C LE: 4 
Disturbed sleep was the nursing diagnosis with the highest 
frequency.  
Abderhalden, C., Faust, A. 
M., Grywa, D., Needham, I., 
Stefan, H., Quiblier, U., et 
al. (2002)  
Inhalt und Häufigkeit von Pflege-
diagnosen bei PatientInnen psy-
chiatrischer Aufnahmestationen 
Aarau: Weiterbildungszentrum 
für Gesundheitsberufe 
Exploratory study with good reference standard/clinical 
decision rules, conducted in a multi-centre study, evaluating 
the frequency of nursing diagnoses of 11 wards in 14 acute 
psychiatric settings (N = 330 patients). 
GR: B LE: 2 b  
The most often stated diagnoses were ineffective coping, 
disturbed thought processes and self care deficits. 
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Accuracy of reported nursing diagnoses and the inclusion of related signs/symptoms and 
etiologies 
All but five of the 14 studies in this category were categorized at the B grade of recom-
mendation level (C = 4 and D = 1). Precisely formulated nursing diagnoses, pertinent 
signs/symptoms and correctly related etiologies were found only partially. Dobrzyn ap-
plied the Ziegler criteria, which evaluate correctness of signs/symptoms, etiology, and 
formulation according to nursing’s independent function. All 12 quality criteria were ful-
filled in only 4 out of 150 nursing diagnoses and only 16 diagnoses fulfilled all criteria for 
etiology (Dobrzyn, 1995). Ehrenberg & Ehnfors (1999a) analyzed 120 nursing records and 
reported deficiencies in the systematic appraisal of signs/symptoms, and a weak correlation 
between signs/symptoms and nursing diagnoses. Delaney found the defining sign “dis-
turbed coordination” in 70%, and “muscle weakness” in 61% of the diagnosis “restricted 
mobility”; and she found the etiologies “paralysis” in 48% and “paresis” in 41% (Delaney 
et al., 2000). Müller Staub (2000, 2002) found that the etiology and signs/symptoms were 
either not documented or insufficiently described. In only 17 out of 57 documentations was 
the etiology clearly stated. Signs/symptoms were absent in 31 of 57 documentations. 
Wittwer (2000) reported insufficient knowledge of nurses about signs/symptoms and etiol-
ogy. Moers & Schiemann (2000) and Müller Staub (2000) concluded that a lack of 
signs/symptoms and etiology was common. Others confirmed these results, especially re-
garding the implementation phase of nursing diagnoses, when diagnoses and etiological 
factors were unfamiliar to nurses (Ehrenberg et al., 1996; Hanson et al., 1990; Johnson & 
Hales, 1989; Nordström & Gardulf, 1996; Smith-Higuchi et al., 1999; Turner, 1991). In-
vestigations of case meetings identified nurses’ difficulties in stating accurate diagnoses 
with 44% of the nursing diagnoses not based on etiological factors (Smith-Higuchi et al., 
1999) (Table 4). 
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Table 4. Accuracy of nursing diagnoses and inclusion of the related signs/symptoms and etiologies 
 
Author / Year Title Source Design/Size and critical appraisal with assignments of 
Grades of Recommendation (GR) and Levels of Evidence 
(LE) 
Main outcome 
Courtens, A. M., & Abu-
Saad, H. H. (1998) 
Nursing diagnoses in patients with Leu-
kemia  
Nursing Diagnosis, 9(2), 49-60 Content analysis of 15 nursing records, containing 47 diagno-
ses applying good reference standards and qualitative inter-
views with seven oncology nurses in a University Hospital. 
LE 4 was selected because this study represents more than 
expert opinion (LE 5). The Oxford Centre for Evidence–
Based Medicine does not accommodate qualitative studies. 
GR: C LE: 4 
Precisely formulated nursing diagnoses, pertinent 
signs/symptoms and correctly related etiology were 
found only partially. 
Delaney, C., Herr, K., 
Maas, M., & Specht, J. 
(2000)  
Reliability of nursing diagnoses docu-
mented in a computerized nursing infor-
mation system 
Nursing Diagnosis, 11(3), 121-
134 
Exploratory study with good reference standard, using a 
retrospective audit of 30 clinical records, focusing on the 
diagnosis “impaired physical mobility”. 
GR: B LE: 2 b 
The defining sign „disturbed coordination” was found 
in 70 %; „muscle weakness” in 61 %, the etiologies 
“paralysis” in 48 % and „paresis” in 41%. 
Dobrzyn, J. (1995) Components of written nursing diagnostic 
statements 
Nursing Diagnosis, 6, 29-36 Exploratory study with good reference standard, using a chart 
audit, evaluating 150 nursing diagnoses. 
GR: B LE: 2 b  
4 of 150 diagnoses fulfilled the twelve quality criteria 
–of the Ziegler Assessment tool, whereas 16 of the 
150 nursing diagnoses fulfilled all criteria for the 
etiology. 
Ehrenberg, A., & 
Ehnfors, M. (1999) 
Patient problems, needs, and nursing 
diagnoses in Swedish nursing home re-
cords 
Nursing Diagnosis, 10(2), 65-76 Pre-post intervention design with good reference stan-
dard/clinical decision rule, using a chart audit on a stratified 
random sample of 120 charts in eight nursing homes. Study 
and reference group comparisons were made. 
GR: B LE: 2 b 
Deficiencies found in the systematic appraisal of 
signs/symptoms and a weak correlation between these 
and the nursing diagnoses. 
Ehrenberg, A., Ehnfors, 
M., & Thorell-Ekstrand, 
I. (1996) 
Nursing documentation in patient re-
cords: experience of the use of the VIPS 
model 
Journal of Advanced Nursing, 
24, 853-867 
Exploratory triangular design with good reference standard, 
using a survey of 1166 nurses, interviews with 20 key infor-
mants and a literature review of the VIPS model. 
GR: B LE: 2 b 
Hanson, M. H., Ken-
nedy, F. T., Dougherty, 
L. L., & Bauman, L. J. 
(1990).  
Education in nursing diagnoses: Evaluat-
ing clinical outcomes 
The Journal of Continuing Edu-
cation in Nursing, 21(2), 79-85 
Pre-post educational intervention design, using a chart audit 
tool with good reference standard. Development, implemen-
tation and evaluation of a nursing diagnoses educational 
program by 123 nurses. Analysis included 60 charts of 23 
randomly selected nurses. 
GR: B LE: 2 b 
Johnson, C. F., & Hales, 
L. W. (1989).  
Nursing diagnoses anyone? Do staff 
nurses use nursing diagnosis effectively? 
The Journal of Continuing Edu-
cation in Nursing, 20(1), 30-35  
Pre-post observational intervention design; yielding clinically 
important outcomes, by applying moderate clinical decision 
rules. Staff development program on nursing process and 
nursing diagnoses: audit of charts of 82 nurses. 
GR: C LE: 4 
 
 
 
 
 
 
 
Knowledge of nursing diagnoses and their etiological 
factors was limited and corresponding interventions 
were missed in all studies. 
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Author / Year Title Source Design/Size and critical appraisal with assignments of 
Grades of Recommendation (GR) and Levels of Evidence 
(LE) 
Main outcome 
Smith-Higuchi, K. A., 
Dulberg, C., & Duff, V. 
(1999) 
Factors associated with nursing diagnosis 
utilization in Canada 
Nursing Diagnosis, 10(4), 137-
147 
Exploratory retrospective study, using a chart audit tool with 
good reference over a 5-month period on four hospital units. 
GR: B LE: 2 b  
 
Turner, S. J. (1991) Nursing process, nursing diagnoses, and 
care plans in a clinical setting 
Journal of Nursing Staff Devel-
opment, September / October 
1990, 239-243 
Descriptive design. Development and evaluation of a care 
plan project, based on NANDA diagnoses. Sample size not 
reported; expert opinion with non-independent reference 
standard. 
GR: D LE: 5 
Knowledge of nursing diagnoses and their etiological 
factors was limited and corresponding interventions 
were missed. 
Moers, M., & Schie-
mann, D. (2000)  
Bericht der externen Evaluation zur 
Projekteinführung, -durchführung und -
steuerung 
In S. Käppeli (Ed.), 
Pflegediagnostik unter der Lupe: 
Wissenschaftliche Evaluation 
verschie-dener Aspekte des 
Projektes Pflegediagnostik am 
Universitäts Spital Zürich. 
Zürich: ZEFP 
Qualitative systematic review based on four studies, evaluat-
ing nursing diagnoses. LE 4 was selected because this study 
represents more than expert opinion (LE 5). The Oxford 
Centre for Evidence–Based Medicine does not accommodate 
qualitative studies. 
GR: C LE: 4 
A lack of signs/symptoms/etiology and a gap between 
diagnoses, interventions and outcomes was found in 
all four studies. 
Müller Staub, M. (2000) 
 
Müller Staub, M. (2002)  
Qualität der Pflegediagnostik und 
PatientInnen-Zufriedenheit 
 
Qualität der Pflegediagnostik und 
PatientInnen-Zufriedenheit 
Masterthesis, University of 
Maastricht/WE’G Arau, 
Maastricht 
Pflege: Die wissenschaftliche 
Zeitschrift für Pflegeberufe, 15, 
113-121 
Correlational study with good reference standards. Sample 
size of 57 patients and their charts; using measurement in-
struments “documentation of diagnoses” (chart audit tool) 
and the instrument “patient satisfaction” for 57 patients. 
GR: B LE: 2 b 
Nursing diagnoses were formulated correctly but the 
etiology, signs/symptoms were not at all or insuffi-
ciently described. For only 17 of 57 nursing docu-
mentations was the etiology described. 
Signs/symptoms were not present in 31 of 57 docu-
mentations.  
Nordström, G. & Gar-
dulf, A. (1996) 
Nursing documentation in patient records Scandinavian Journal of Caring 
Sciences, 10: 27-33 
Exploratory study, applying a good reference standard; retro-
spective audit of 380 nursing records. 
GR: B LE: 2 b 
Deficiencies in two-thirds of nursing records. Explicit 
nursing diagnoses and goals were documented in 10 
% of the records. 
Sieleman, J. (1999) Utilization of nursing diagnoses in Iowa 
child health specialty clinics 
Nursing Diagnosis, 10(3), 113-
120 
Exploratory study with a good reference standard, using a 
retrospective audit of 631 charts of 108 children. 
GR: B LE: 2 b 
57 % of children in Home and Community Care 
(HCC) had at least one nursing diagnosis, 26 % were 
exact matches with NANDA diagnoses and 54 % 
were close matches. 46 % of children in an Integrated 
Evaluation and Planning Clinic (IEPC) had at least 
one nursing diagnosis, 21 % were exact matches, 17 
% close matches. 
Wittwer, M. (2000) Veränderungsprozesse in Organisationen In S. Käppeli (Ed.), 
Pflegediagnostik unter der Lupe: 
Wissenschaftliche Evaluation 
verschie-dener Aspekte des 
Projektes Pflegediagnostik am 
Universitäts Spital Zürich. 
Zürich: ZEFP 
Qualitative analysis, using a pre-post design, triangulating 
270 nursing diagnoses in nursing records, five observations 
of nursing assessments and six observations of nursing re-
ports. Observational study, database research with clinically 
important outcomes and non-independent reference standard. 
GR: C LE: 4 
Lack of signs and symptoms in nursing records and a 
knowledge deficit in nurses about diagnosis- related 
signs/symptoms and etiologies were found. 
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Coherence among reported nursing diagnoses and interventions and their effect on out-
comes 
The eight articles addressing this issue were allotted grades of recommendation of A to D 
(A = 1, B = 6, D = 1). To address the issue of the coherence between nursing diagnoses 
and their effect on outcomes, literature was examined for findings (or lack) of coherence 
among diagnoses, interventions, and nursing sensitive patient outcomes and subsequently 
re-examined for the effect of diagnoses on outcomes. 
O’Connor et al. (2000) examined nursing intervention patterns and the connection between 
nursing diagnoses, interventions and outcomes. They found that nurses relied on a reper-
toire of frequently used nursing interventions, which were appropriate for several diagno-
ses, thus establishing coherent correlations between nursing diagnoses, interventions and 
outcomes. Bostick et al. (2003), reviewing 326 articles, recommended examining nursing 
outcomes in connection with standardized nursing diagnoses and interventions. Denehy & 
Poulton (1999) report that the use of NANDA-I, NIC and NOC with defined linkages 
among diagnoses, interventions, and outcomes facilitate selection of appropriate interven-
tions and outcomes. Larrabee, et al. (2001) reported on the evaluation of documentation 
before and after the introduction of a nursing information system, using standardized 
NANDA-I, NIC and NOC diagnoses, interventions, and outcomes. A statistically signifi-
cant improvement in the specification and achievement of nursing outcomes and imple-
mentation of nursing interventions was found (Larrabee et al., 2001). A longitudinal, com-
parative quasi-experimental study showed a statistically significant, qualitative improve-
ment of nursing interventions and outcomes after training nurses in assessment, diagnos-
ing, planning, implementing and evaluation, using coherence as a quality indicator. Mean 
scores for the documentation of nursing history, diagnoses, expected outcomes, planned 
interventions and outcomes attained, rose statistically significant after training and at three 
years later, indicating the improvement persisted over time (Bjoervell et al., 2002). 
A systematic review from the Cochrane Database (Currell & Urquhart, 2003) represented 
the strongest study design and included eight of 31 studies found by the investigators. 
These eight studies, comprising 1,497 study participants, fulfilled the Cochrane inclusion 
criteria. The review showed no conclusive evidence that improvement of standardized di-
agnoses and interventions improved the actual nursing outcomes. However, the authors in-
dicated that the results showed quantitative and qualitative improvements in nursing docu-
mentation (Currell & Urquhart, 2003). A statistically significant improvement in interven-
tion documentation, but not of actual nursing outcomes was found by Daly et al. (2002). 
Because documentation is essential if nursing’s contribution to health care is to be recog-
nized, Currell & Urquhart (2003) concluded that there is an urgent need for further investi-
gation of this topic. This recommendation is supported by Nahm & Poston (2000), who 
found a statistically significant increase in the quality of the documentation after introduc-
tion of standardized diagnoses and interventions in nursing documentation (Table 5). 
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Table 5. Coherence among nursing diagnoses and interventions, and their effect on outcomes 
 
Author / Year Title Source Design/Size and critical appraisal with assignments of Grades of 
Recommendation (GR) and Levels of Evidence (LE) 
Main outcome 
Björvell, C., Wredling, 
R., & Thorell-Ekstrand, I
(2002) 
. 
Long-term increase in quality of 
nursing documentation: effects 
of a comprehensive intervention  
Scandinavian 
Journal of Caring 
Sciences, 16, 34-
42 
Quasi-experimental, longitudinal, comparative (3 years) intervention 
study of 269 patient records, using the validated audit instrument Cat-
ch-ing. This instrument measures quality/quantity of nursing history, 
-diagnoses, expected outcome, planned interventions and outcomes 
attained. This is an exploratory study with adequate sample size and a 
good reference standard. 
GR: B LE: 2 b 
Statistically significant qualitative and quantitative increase 
(p<0.0001) in nursing diagnoses, interventions and outcomes. Sta-
tistically significant increase in the number of nursing interventions 
and –outcomes documented.  
Bostick, J. E., Riggs, C. 
J., & Rantz, M., J. (2003) 
Quality measurement in nursing: 
An update of where we are now 
Journal of Nursing 
Care Quality, 
18(2), 94-104 
Summary of three reviews of nursing care measurement studies at the 
level of 3b or better studies, with total numbers of articles reviewed 
equaling 326 articles. 
GR: B LE: 3 a 
Nursing outcomes must be examined in connection with standard-
ized diagnoses and interventions. Support for research to identify 
nurse-sensitive outcomes and the relationship among nursing diag-
noses, interventions and outcomes.  
Currell, R., & Urquhart, 
C. (2003) 
Nursing record systems: effects 
on nursing practice and health 
care outcomes 
Cochrane Re-
view(3), Oxford: 
Update Software 
Systematic review of randomized clinical trials; of 31 studies re-
viewed, eight met the Cochrane criteria for randomized clinical trials. 
These eight studies were based on records of 1497 patients. 
GR: A LE: 1 a 
No conclusive evidence that improvement of nursing documenta-
tion (standardized diagnoses/interventions) improved nursing out-
comes. 
Daly, J. M., Buckwalter, 
K., & Maas, M. (2002)  
Written and computerized care 
plans 
Journal of Geron-
tological Nursing, 
28(9), 14-23 
Randomized experimental design to compare effects of computerized 
documentation of nursing diagnoses, interventions, and outcomes. 
This is a low level randomized clinical trial, because of its small 
sample size (N = 20 nurses). 
GR: B LE: 2 b 
Statistically significant improvement of nursing interventions in the 
documentation, but not of actual nursing outcomes. 
Denehy, J. & Poulton, S. 
(1999) 
The use of standardized lan-
guage in individualized health-
care plans 
Journal of School 
Nursing, 15(1), 
38-45 
Descriptive design, no sample size reported. Development and 
evaluation of Standardized Healthcare Plans for School Nurses; ex-
pert opinion with non-independent reference standard. 
GR: D LE: 5 
The use of NANDA-I, NIC and NOC (NNN) assists school nurses 
and linkages among NNN facilitate careful selection of appropriate 
interventions and outcomes.  
Larrabee, J. H., Bol-
dreghini, S., Elder-
Sorrelis, K., Turner, Z. 
M., Wender, R. G., Hart, 
J. M., et al. (2001)  
Evaluation of documentation 
before and after implementation 
of a nursing information system 
in an acute care hospital 
Computers in 
Nursing, 1 9(2), 
56-65 
Quasi-experimental pre-post intervention design, including chart 
reviews at three time points of a stratified random sample of N = 270 
charts in a University Hospital. Because of its quasi-experimental 
nature, this is a low level randomized clinical trial. 
GR: B LE: 2 b 
After training, a statistically significant improvement in assessment 
of nursing outcomes, achievement of patient outcomes and nursing 
interventions done was found. 
Nahm, R., & Poston, I. 
(2000) 
Measurements of the effects of 
an integrated, point-of care com-
puter system on quality of nurs-
ing documentation and patient 
satisfaction 
Computers in 
Nursing, 18(5), 
220-229 
Quasi-experimental, modified time series study design, N = 288 
charts from four randomly selected units, using a pre-posttest design 
with clinical decision rule. Because of its quasi-experimental nature, 
this is a low level randomized clinical trial. 
GR: B LE: 2 B 
A statistically significant increase in the quality of the nursing as-
sessment and documentation - after introduction of standardized 
diagnoses/interventions was found. Outcomes were not measured; 
authors conclude that nursing outcomes should be examined in con-
nection with standardized nursing diagnoses and interventions. 
O'Connor, N. A., 
ter, A. D., & Kershaw
(2000) 
Hameis-
, T. 
Application of standardized 
nursing language to describe 
adult nurse practitioner practice 
Nursing Diagno-
sis, 11(3), 109-120
Repeated measurements of N = 3733 documented visits by 19 Nurse 
Practitioner Students; exploratory cohort study with good clinical 
decision rule. 
GR: B LE: 2 b 
Coherent, statistically significant correlations could be identified 
between nursing diagnoses, interventions and outcomes. The eight 
most frequently reported outcomes in patients occurred for all nurs-
ing diagnoses. For the most often stated diagnosis, pain, the most 
frequently reported outcome was symptoms improved. 
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Discussion 
Despite the advanced search strategies in the present study, the lack of sensitivity of the 
search terms or database filters may have led to overlooking some articles and imperfect 
retrieval. Furthermore, the most recent literature was omitted, e.g. four studies presented at 
the 2005 ACENDIO Conference showing statistically significant increases in nursing di-
agnoses, interventions and outcomes through nursing diagnostic education (Egerod & 
Rosendal; Thoroddsen et al.; Florin et al.; Johannesdòttir et al.; in: Oud et al., 2005). 
Methods were straightforward. Assignment of articles to table categories was made using 
analytical techniques developed by Mayring (2002). Assessments of study validity were 
made on the basis of the study design, sample size and methods used. No statistical proce-
dures were applied to aggregated data. The result of this assessment affected its level of 
evidence (LE) and grade of recommendation (GR), using Oxford Centre criteria, 
adapted/expanded to include nursing research terminology and further addressed in the 
Discussion section. Further studies are needed to evaluate the effects of nursing diagnostics 
on documentation and the degree of correlation with patient outcomes. All literature re-
views are subject to these limitations and do not preclude a discussion of the findings of 
this study, categorized below according the manner in which the results were presented. 
Effect of nursing diagnostics on quality of assessment data reported 
All reviewed studies demonstrated qualitative improvements in documented nursing as-
sessments after implementing nursing diagnoses. In contrast to nursing problems formu-
lated in freestyle language, nursing diagnoses are theory-based and rely on the use of a pro-
fessionally recognized language. Nurses attained a broader understanding of patients’ 
needs as well as a language to express and to document assessments. However, the varying 
designs used in the studies indicate that the improved assessments should be treated with 
caution. Because no randomized clinical trial related to this study question, none of the 
studies could be graded with an A level recommendation. Furthermore, the variety in the 
designs used does not allow for straightforward comparisons. However, since all studies 
pointed in the same direction, it could be argued that the consistently positive results, de-
rived from a variety of designs, support the validity of these findings. The study by Müller 
Staub (2001) was graded with the highest level of recommendation in the included paper. 
In their study, the quality of nursing diagnoses made and patient satisfaction achieved were 
correlated (Müller Staub, 2001). 
Frequencies of documented nursing diagnoses are influenced by nursing care settings 
The sites of studies on the prevalence of nursing diagnoses varied from a single research 
site to a multi-center study including 14 satellite centers. In this category, no study was 
graded with an A level of recommendation. While randomized, clinical trials may be used 
to study the frequencies of documented nursing diagnoses, under experimental and control 
conditions, simpler quasi-experimental and other designs provide important insight. The 
designs used were well chosen to address the study questions. Eight of ten studies were 
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graded with B levels of recommendation. For one study (Courtens & Abu Saad, 1998), a C 
level was selected, because the model of the Oxford Centre of Evidence-Based Medicine 
does not accommodate qualitative studies. For our study purposes, therefore, the content of 
qualitative interviews was considered a research database, using Oxford Centre terminol-
ogy, from which research conclusions were drawn. These studies indicated that, following 
the introduction of nursing diagnostics, nursing diagnoses are commonly found in nursing 
documentation, but diagnoses vary by setting. Pain was the diagnosis most frequently di-
agnosed across settings. Although the frequency counts were not intended to assess quality, 
the counts yielded useful clinical information. The fact that similar specialty wards partici-
pating in multi-center studies document the same diagnoses may be considered a form of 
clinical validation of those diagnoses. Chart audit was the method used in all studies that 
reported frequencies. Because all nursing data are recorded and the chart is a legal docu-
ment, this methodology has a certain level of validity. 
Accuracy of nursing diagnoses, the inclusion of related signs and symptoms and etiologies 
All 14 studies demonstrate the lack of accurately stated diagnoses, signs/symptoms, and 
etiologies. Of the 14 studies, two were graded as C per force, because the Oxford Centre 
for Evidence–Based Medicine model does not accommodate qualitative studies. Of these 
two, the study by Moers & Schiemann (2000) was a qualitative SR, also not provided for 
within the unadapted Oxford Centre framework. It had the strongest study design and re-
ported a lack documentation of signs or symptoms and etiologies, thus confirming the re-
sults of the other studies obtained by chart audits and other methods. The triangulation in 
these designs supports the validity and the conclusions of these studies. 
Coherence among nursing diagnoses and interventions and their effect on outcomes 
The grades of recommendation assigned to studies reporting statistically significant in-
creases in the documentation of nursing diagnoses and interventions associated with an en-
hancement of actual nursing outcomes were the highest. One study was graded A, six 
graded B, and one grade D. Nahm and Poston (2000) conducted a modified time series 
study to compare an existing paper system with a computerized nursing documentation 
system. It seemed unclear whether the expertise that nurses gained - stating nursing diag-
noses accurately and choosing effective interventions - led to better actual patient out-
comes, or if, because of the standardized documentation system, nurses documented their 
care more frequently and precisely. In a randomized experimental design, Daly et al. 
(2002) found statistically significant increases in the documentation of nursing interven-
tions, resulting in more comprehensive care plans. This study showed that nurses were 
aware of all nursing diagnoses and interventions used for the specific care of patients; 
nurses highlighted the NIC activities relevant to the nursing diagnoses. Björwell et al.’s 
(2002) quasi-experimental study included two wards in a 2-year intervention using a third 
ward for comparison. The results showed statistically significant, qualitative and quantita-
tive improvements of nursing interventions and outcomes achieved in the nursing docu-
mentation. From these results, we conclude: 
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a) the nursing documentation of interventions improved in all studies within this cate-
gory 
b) statistically significant improvements in actual nursing sensitive patient outcomes 
were found in two studies 
c) in two of four studies it was unclear whether the patient outcomes actually improved 
or whether improvement was limited to the documentation alone. 
The review of the Cochrane Database (Currell & Urquhart, 2003) was assigned the highest 
level of recommendation because it included eight RCTs, based on records of 1497 pa-
tients. Our study demonstrates that standardized nursing diagnoses lead to better documen-
tation of interventions and outcomes, but Curell and Urquhart (2003) found no evidence of 
better patient outcomes by using standardized nursing diagnoses and interventions.  
Several explanations may be proposed to explain the finding that nursing diagnostics led to 
better assessment of patients’ needs and improvement in interventions documentation but 
the evidence for better outcomes was not supported. First, in the systematic review by Cur-
rell & Urquhart (2003) outcomes were not defined as nursing-sensitive. The ANA 
(American Nurses Association, 1996) suggested the following nursing sensitive outcomes: 
nosocomial infections, falls, pressure ulcers, patient satisfaction with nursing care, pain 
management, education, and information. Remarkably absent from this list are co-
morbidity and mortality rates, even though the scientific foundation of nursing was estab-
lished by demonstrating the impact of nursing care on mortality (Nightingale, 1860). Sec-
ond, the sum of several small, variously designed studies may not capture the effect of one 
well-designed, large-scale clinical trial following the same research protocol but located 
within multiple health science centers. This assumption is built on the knowledge that un-
toward events, e.g., falls, aspiration, and death, are relatively infrequent events and large 
populations are needed to detect differences in these rates. Thirdly, the number of 172 
NANDA-I diagnoses is limited. It may be that the NANDA-I diagnoses do not fully repre-
sent the diagnoses that nurses are actually acting upon, but not articulating. Finally, the di-
agnoses which nurses actually record are possibly not of the highest priority. If this is true, 
then perhaps the way we educate nurses needs to be revised. For example, given the cur-
rent rate of nosocomial infections and the threat posed by multi-drug resistant organisms, it 
is surprising that risk for infection was not listed among the frequently cited diagnoses. 
Methodologically, the Oxford Centre method of assigning grades of recommendation and 
levels of evidence was adapted to include nursing research terms. This has the advantage 
of relying upon a well-tested and sophisticated format that is quantitative in nature. We re-
tained the LOE category of "A" to acknowledge that a) randomized control trials were used 
to evaluate documented nursing diagnoses (Currell & Urquhart, 2003) and b) RCTs are be-
coming part of the research repertoire of the nursing profession (Mock et al., 1998; Ott, et 
al., 2006). The Oxford Centre method has the disadvantage that it does not readily accom-
modate qualitative research (Lavin et al., 2002, 2005). Perhaps the solution lies in the de-
velopment of a complementary method of systematically evaluating and reporting grades 
of recommendation and levels of evidence of qualitative research, a task for future re-
search. 
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What is already known about this topic 
 Research has been conducted into the use, application, accuracy and frequencies of nursing diagno-
ses.  
 Improvements in nursing documentation after implementation of nursing diagnoses have sometimes 
been described.  
 No overview has previously been published.  
What this paper adds  
 Use of nursing diagnostics leads to improved assessment documentation.  
 The completeness of nursing diagnoses in practice is problematic, as signs and symptoms or etiol-
ogy are often lacking or incompletely described. 
 There is some evidence for coherent use and improvements of documented nursing diagnoses, inter-
ventions and outcomes, but no evidence of improved outcomes in patients as a result of the introduc-
tion of nursing diagnostics. 
Conclusion 
This paper has given an overview of the effect of nursing diagnostics on the quality of 
documented assessments, the frequency and accuracy of reported diagnoses, and their rela-
tionship to nursing intervention and outcome documentation. It reveals deficits in the diag-
nostic process, including the reporting of signs/symptoms and etiology. Consequently, 
educational measures to enhance diagnostic accuracy are recommended. Merely stating 
diagnostic titles is insufficient to capture patients’ needs. Case studies are an efficient 
method of fostering diagnostic reasoning in nurses (Lunney, 2001). Regardless of the 
method used, education in nursing diagnostics needs to focus on diagnostic reasoning, 
based on proper identification of signs/symptoms and etiology of diagnoses. Nursing diag-
noses, interventions and outcomes should not be taught as separate units, but imbedded in 
nursing process education. 
Coherence among nursing diagnoses, interventions and outcomes is derived from the etiol-
ogy. If a nursing diagnosis of “sleep deprivation” has an environmental etiology such as 
noise, the patient benefits from the nursing intervention of noise reduction. If patients have 
sleep deprivation because of pain, they benefit from the nursing intervention pain man-
agement. Only etiology-specific diagnoses are the basis for choosing effective nursing in-
terventions leading to better outcomes. To achieve coherence between nursing diagnoses, 
interventions and outcomes, nurses would benefit from using NANDA-I, NIC and NOC 
taxonomies. While our study provides evidence that nursing diagnoses are being docu-
mented, it also indicates that the accuracy of their documentation needs improvement, as 
well as the documentation of their coherence with interventions and nursing sensitive pa-
tient outcomes. 
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Developement of the measurement instrument Q-DIO 
Abstract 
Background and Purpose. Because research based instruments are not available, the in-
strument called Quality of Diagnoses, Interventions and Outcomes (Q-DIO) was devel-
oped. 
Methods. Measurement criteria were derived from a theoretical framework and literature 
reviews, and operationalized into items. Eight experts assessed face and content validity. 
Preliminary pilot testing of interrater-reliability was performed. 
Results. The operationalization of Q-DIO shows the criteria developed and the 29 items 
derived. For each item, a 3 or 5-point scale was used. The experts supported content valid-
ity and showed 88.25% agreement for the scores assigned to the 29 items. 
Conclusions. The strength of Q-DIO is its ability to measure the quality of documented 
nursing diagnoses, related interventions and nursing-sensitive patient outcomes. Further 
reliability testing of Q-DIO is recommended. 
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Introduction 
Financial pressures and legal cases compel health care disciplines such as nursing to de-
velop measures for the quality of care so that the quality of discipline-based services can be 
determined across settings and localities (Institute of Medicine, 2001). For nursing, impor-
tant measures of the quality of care are those that focus on nurses’ performance or the nurs-
ing process as expressed in nursing documentation (Bostick, Riggs, & Rantz, 2003). Previ-
ously, however, the available measures focused on the comprehensiveness of documenta-
tion of the nursing process (Ehrenberg & Ehnfors, 1999b; Ehrenberg, Ehnfors, & Smedby, 
2001; Nordström & Gardulf, 1996) and on complete nursing diagnoses (Dobrzyn, 1995; 
Müller-Staub, 2003; Needham, 2003), without addressing the quality of nursing diagnoses, 
interventions and outcomes in documentation. Questions about the connection between 
nursing diagnoses and patient outcomes have been raised and the authors deemed nursing 
diagnoses as useless without a connection to nursing interventions and outcomes (Delaney, 
Herr, Maas, & Specht, 2000; Ehrenberg, Ehnfors, & Thorell-Ekstrand, 1996; Moloney & 
Maggs, 1999). In a systematic review that revealed shortcomings in outcome measure-
ments, Bostick et al. (2003) recommended that nursing-sensitive patient outcomes be 
measured in relation to standardized nursing diagnoses and interventions. The purpose of 
this paper is to describe the development of an instrument, called Quality of Diagnoses, 
Interventions and Outcomes (Q-DIO), that is able to measure the quality and coherent con-
nection of nursing diagnoses, interventions and outcomes in nursing documentation. 
Theoretical framework 
To enhance the quality of documentation, and to be prepared for the electronic health re-
cord, many hospitals have implemented or will implement standardized nursing diagnoses, 
interventions and outcomes (Lunney, Delaney, Duffy, Moorhead, & Welton, 2005). Nurs-
ing diagnoses from a classification such as NANDA I (NANDA International, 2003) de-
scribe nursing problems, risk states, health promotion states, and strengths in a theory-
generated and standardized fashion and constitute the foundation on which effective nurs-
ing interventions are chosen to achieve desirable outcomes. NANDA-I diagnoses 
(NANDA International, 2005) are internationally implemented and are the subject of scien-
tific scrutiny (Lavin, 2004; Müller-Staub, Lavin, Needham, & van Achterberg, 2006; 
Müller-Staub, Smoliner, Odenbreit, Widmer, & Knoth, 2004). Nursing diagnoses are use-
ful to improve the quality of assessment documentation, including the description of pa-
tient problems, their etiology, and the planning of diagnostic-specific approaches to care 
(Ehrenberg & Ehnfors, 1999b; Hanson, Kennedy, Dougherty, & Bauman, 1990; Müller-
Staub, 2002). Several studies that evaluated the implementation of nursing diagnoses in a 
Swiss university hospital showed positive results in assessing patients’ problems through 
nursing diagnoses (Brune & Budde, 2000; Budde, 1998; Käppeli, 1995; Moers & Schie-
mann, 2000; Müller-Staub, 2000b, 2002, 2003; Settelen-Strub, 1997; Wittwer, 2000). De-
spite improvements in assessing patient’s problems through nursing diagnoses, further in-
vestigation, beginning with designs that measure quality before and after implementing 
standardized diagnoses, interventions and outcomes were highly recommended (Currell & 
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Urquhart, 2003). Therefore, instruments to assess the quality and internal coherence be-
tween nursing diagnoses, interventions and outcomes are needed. 
The concepts of nursing diagnoses, interventions and outcomes as defined in NANDA-I 
(2005), the Nursing Interventions Classification (NIC) (Dochterman & Bulechek, 2004), 
the Nursing Outcomes Classification (NOC) (Moorhead, Johnson, & Maas, 2003b) and the 
nursing process (Iyer, Taptich, & Bernocci-Losey, 1995) provided the theoretical frame-
work of Q-DIO. The steps of the nursing process are: gaining and analyzing information, 
stating nursing diagnoses, selecting nursing-sensitive patient outcomes, planning and per-
forming interventions and evaluating the degree to which the outcomes were met.  
Nursing diagnoses 
Internationally, nursing diagnoses have come to be considered an important component of 
the nursing care process (Gordon & Bartholomeyczik, 2001; Iyer et al., 1995; Mize, Bent-
ley, & Hubbard, 1991; Turner, 1991). The definition of nursing diagnosis is: “Nursing di-
agnoses is a clinical judgment about individual, family or community responses to actual 
and potential health problems/life processes. Nursing diagnoses provide the basis for selec-
tion of nursing interventions to achieve outcomes for which the nurse is accountable" 
(NANDA International, 2005). This definition assumes that nursing diagnoses with their 
signs and symptoms can be eased or changed by nursing interventions (McFarland & 
McFarlane, 1997). Criteria for an effective diagnostic process are: (a) holistic consideration 
of the patient (family, group) considering physiological, sociocultural, spiritual, psycho-
logical, developmental and environmental aspects, (b) conscious self-awareness on the part 
of the nurse during the data collection and the appraisal of the patient situation, (c) working 
in partnership with the patient and family, (d) appropriate setting for the data collection, (e) 
inclusion of several information sources (for example, interviews, observations and medi-
cal data), and (f) effective communication and systematic observation during the entire as-
sessment process (Erickson, Tomlin, & Swain, 1991; McFarland & McFarlane, 1997). 
Nursing diagnoses are described as “process” and “product” (Gordon, 1994). The diagnos-
tic process consists of four activities: information collection, interpretation of the informa-
tion, condensing the information (clustering) and assigning a name or title for the essence 
of the information (Gordon, 1994). ”Diagnoses as process,” means the process of analyzing 
assessment data, considering a variety of possible diagnoses and stating a diagnosis. The 
accuracy of many diagnoses depends on the quality of the nurse-patient relationship, and 
on considerations of the interrelationship of the patient with his or her significant others 
(Ehrenberg et al., 1996; Müller-Staub, 2002). Nursing diagnoses made in collaboration 
with the patient are the basis for commonly agreed upon nursing goals and interventions to 
achieve these goals (Erickson et al., 1991). The assessment on admission and continuous 
new appraisals are the basis for documenting the changing health status of the patient. This 
necessitates that standardized nursing care plans be individualized using professional 
judgment, skill, and creativity (Odenbreit, 2001a, 2001b; Turner, 1991). Diagnoses that are 
decided upon at completion of the diagnostic process can be said to be the ”product” of the 
diagnostic process (Gordon, 1994). A nursing diagnosis as ”product” is supposed to be 
comprehensively and correctly formulated. Using Gordon’s model (1994), the diagnosis is 
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to be worded using the PES format, where P represents problem statement, E represents the 
etiologies or related factors, and S represents the corresponding signs and symptoms or de-
fining characteristics. Articulating nursing diagnoses is a central aspect of nursing, whether 
they are formulated in free text as nursing care problems or as standardized nursing diag-
noses (Mize et al., 1991; Turner, 1991). 
Nursing interventions 
All nursing interventions are regarded as nursing treatments, which are based on clinical 
judgments and knowledge, carried out by nurses in order to improve patient outcomes.  
Nursing interventions include direct nursing treatments, carried out directly with patients, 
and indirect nursing treatments, conducted for patients’ welfare (Dochterman & Bulechek, 
2004). The Nursing Intervention Project Team, with the leadership of Dochterman and 
Bulechek, developed a classification of nursing interventions (NIC) that names, defines, 
and describes the actions of nurses on behalf of patients. Nursing knowledge in respect to 
interventions has been standardized through creation of the NIC; this knowledge base is 
available for use in nursing education, practice and research. When connected to nursing 
diagnoses and patient outcomes, the classification allows researchers to examine the effec-
tiveness of nursing care (Dochterman & Bulechek, 2004). The classification was repeat-
edly tested and is being used in different countries (Oud, 2003; Oud, Sermeus, & Ehnfors, 
2005). Standardization of interventions provides the ability for computerized nursing data 
systems to aggregate, analyze and compare intervention data across shifts, units, and pa-
tient populations, thus enabling nurse managers to determine requirements for personnel 
and materials (Dochterman & Bulechek, 2004; Titler et al., 2005). 
Patient outcomes 
Patient outcomes are described as changes in the patient’s state of health as a result of 
nursing intervention s (M. Maas, Johnson, & Kraus, 1996). These states are also defined as 
reactions to nursing interventions among other factors. An outcome is a measurable indi-
vidual, family, or community state, behavior or perception that can be measured along a 
continuum and is responsive to nursing interventions (Moorhead et al., 2003b). Changes in 
patients’ status include symptoms, functional status, knowledge state, coping strategies and 
other responses such as self-care. The term patient can refer to an individual, a family or a 
group.  
Nursing-sensitive patient outcomes (NSPO) refer to those outcomes that nurses are respon-
sible for attaining (Delaney et al., 1992; Van der Bruggen & Groen, 1999). Patient out-
comes are measured as reaching or not reaching the desired nursing goals or as resolution 
or no resolution of the nursing diagnoses, as prevention of a risk, as improvement or dete-
rioration in the state of health of the patient (Van der Bruggen & Groen, 1999).  
Health organizations increasingly report on patient outcomes achieved and nurses should 
be able to explain their contributions to such outcomes. Primarily what is necessary is to 
describe the nursing interventions and the patient outcomes with respect to nursing diagno-
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ses (Marek, 1997). At the University of Iowa, nurse scientists have been working on the 
classification of nursing outcomes (NOC) since 1991. The classification was first devel-
oped in 1996 (Meridean Maas, Johnson, & Moorhead, 1996). The Center for Nursing Clas-
sification and Clinical Effectiveness (2004) writes: “Each outcome has a definition, a list 
of indicators that can be used to evaluate patient status in relation to the outcome, a target 
outcome rating, place to identify the source of data, a five-point Likert scale to measure 
patient status, and a short list of references used in the development of the outcome” (The 
University of Iowa College of Nursing, 2004). In recent years, the classification was tested 
for its clinical applicability, reliability and validity, in the United States, Israel, Iceland, 
Greece, and Spain (Oud, 2002, 2003; Oud et al., 2005). The results show that the classifi-
cation describes nursing-sensitive patient outcomes in varied nursing settings. It provides 
nurses with reliable measurements of patient outcomes that are sensitive to the quality of 
nursing diagnoses and interventions (Kol, Jacobson, & Wieler, 2003; Moorhead, Johnson, 
& Maas, 2003a).  
One of the measures of quality for nursing-sensitive patient outcomes is to link them with 
nursing diagnoses and interventions and evaluate them in that context (O'Connor, Hameis-
ter, & Kershaw, 2000). Standardized nursing diagnoses, interventions and outcomes pro-
vide a means of describing the complexities of nursing practice and demonstrate the spe-
cific contribution of nursing to patient outcomes. 
Because nursing data need to be recorded for legal reasons as well as for continuity of care, 
nursing documentation is considered as a central element of nursing. Nursing documenta-
tion is referred to as a high priority for research and development of nursing care, and qual-
ity nursing documentation is essential, if nursing care is to be evaluated in a systematic and 
scientific manner (Currell & Urquhart, 2003). According to the theoretical framework, the 
Q-DIO contains the concepts of nursing diagnoses as process and product, nursing inter-
ventions and nursing-sensitive patient outcomes and measures the quality of documenta-
tion of these dimensions of the nursing process.  
Previous instruments 
There are no known research-tested instruments to measure the quality of nursing diagno-
ses, interventions, and outcomes, representing the internal relations of nursing diagnoses, 
interventions and nursing-sensitive patient outcomes. The available instruments only 
measure formal nursing diagnosis documentation. Four instruments related to nursing di-
agnosis documentation are Ziegler (Dobrzyn, 1995), Documentation Diagnostics (Müller-
Staub, 2003), Cat-ch-Ing (Björwell, Thorell-Ekstrand, & Wredling, 2000), and a scale to 
measure accuracy of nurses’ diagnoses (Lunney, 2001).  
The Ziegler assessment tool is a measure to assess the format of nursing diagnoses in care 
plans as indicated by the components of diagnostic statements, as preferred by the author, 
but is not designed to measure the quality of nursing interventions and outcomes (Dobrzyn, 
1995). There are no studies testing the psychometric properties of the Ziegler tool.  
The instrument Documentation Diagnostics has 23 items on a 3-point scale and mainly 
measures the quality of nursing diagnoses formulated in freestyle. Documentation Diag-
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nostics is not able to measure the quality of nursing diagnoses as they relate to interven-
tions and nursing-sensitive patient outcomes (Müller-Staub, 2003). 
The instrument Cat-ch-Ing (Björwell et al., 2000) measures the nursing process in nursing 
documentation, based on the VIPS model (VIPS is an acronym for the Swedish words for 
wellbeing, integrity, prevention and security). Cat-ch-Ing contains 17 items, measuring the 
presence or absence of the steps of the nursing process (e.g. is there a nursing diagnosis? Is 
there an expected outcome?). The VIPS model includes the nursing process, uses specified 
keywords, and the correct classification of these keywords in accordance with a VIPS user 
manual and a discharge note. According to Swedish law, nursing documentation should 
include the steps of the nursing process, signing and dating entries, a minimum of degree 
of legibility and a discharge note (Björwell et al., 2000). Cat-ch-Ing is not based on a nurs-
ing classification. Neither the quality of nursing diagnoses, including theory-based signs or 
symptoms and etiology, nor the connection between nursing diagnoses, interventions and 
outcomes are measurable by Cat-ch-Ing.  
Lunney proclaimed that nursing diagnoses should not be measured as dichotomous vari-
ables and developed a seven point scale to assess the accuracy of nurses’ diagnoses 
(Lunney, 1990, 1992; Lunney, Karlik, Kiss, & Murphy, 1997). Her research focused on 
nurses’ ability to state accurate nursing diagnoses (Lunney, 2001). However, Lunney’s 
scale does not connect diagnoses with interventions and outcomes.  
No research-tested instruments were found in the literature to measure the quality of nurs-
ing diagnoses, interventions, and outcomes, representing the internal relations of nursing 
diagnoses, interventions and nursing-sensitive patient outcomes. The aim of this study was 
to develop an instrument to measure the quality and the coherent connection of nursing di-
agnoses, interventions and outcomes in nursing documentation, the Q-DIO. 
Procedures for instrument development 
It was considered that the measurement of quality requires criterion–referenced measures 
(Waltz, Strickland, & Lenz, 1991). Criterion-referenced measures are used to determine an 
object’s status, usually with respect to some predetermined criterion.  
Waltz, Strickland & Lenz propose a multistep procedure, starting with operationalization 
of the concept(s). Operationalization of a concept is to delineate what it means and how it 
will be measured. The following stages in the development and choice of the items were 
used by the first author to create the Q-DIO. The theoretical definitions of nursing diagno-
ses, interventions, and outcomes as described in the classifications NANDA-I, NIC and 
NOC provided the framework. Literature reviews (Müller-Staub, 2001, 2003; Müller-Staub 
et al., 2006) were performed to delineate potential criteria to measure the quality of docu-
mentation of nursing diagnoses, interventions and outcomes. The first review was per-
formed to find instruments to measure the quality of nursing diagnoses. In the second re-
view, the search was expanded to find instruments to also measure the quality of nursing 
interventions and patient outcomes. The criteria to measure the quality of the concepts 
were then specified from the theoretical framework and from the literature. Essential crite-
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ria for each concept were delimited and logically organized (Waltz, Strickland, & Lenz, 
2005). 
The measurement scales were produced by operationalization of the criteria into items. The 
meaning of each concept was specified and observable indicators were identified. To each 
concept, a criterion-referenced measurement subscale was added (Streiner & Norman, 
1995; Waltz et al., 2005). Since the Q-DIO was being designed to show improvement of 
documentation with implementation of standardized nursing languages, it was decided that 
it must be amenable to pre- and post intervention studies.  
The content and face validity of Q-DIO was evaluated by eight nurses who had advanced 
degrees in nursing and were responsible for teaching or implementing of nursing diagno-
ses, interventions and outcomes. A consensus model and focus group approach (Krueger & 
Casey, 2000) was used to obtain the eight experts opinions how the items represent the 
domain of each concept. The experts opinions were gathered by two lists of questions that 
were intended to establish that the domain of each concept was represented; one list related 
to relevance, the other to precision. They also judged if the items were in concordance with 
common standards of nursing diagnoses, interventions and outcomes documentation 
(Allemann, Leuenberger, Frei, & Rudin, 2003). 
To estimate interrater-reliability, a pilot test with the eight experts was conducted with the 
nursing documentation of one patient. Each expert independently rated the quality of nurs-
ing documentation by applying the Q-DIO. The agreement of raters was analyzed by 
counting the agreement (yes/no) per item for the eight experts. Then the proportion of 
agreement was computed using the formula: 8 experts’ agreement x 29 items = 232 (100% 
agreement). We did not apply Fleiss’ Kappa, an elaborate measure to analyze the agree-
ment between more than two raters and many items (Bortz, 1999), as all raters tested only 
one ‘case’ in this pilot test. 
Results 
Criteria and operationalization to measure documentation quality 
The criteria to measure documentation quality with the Q-DIO were identified through lit-
erature reviews (Müller-Staub, 2001; Müller-Staub et al., 2006). The theoretical framework 
of nursing diagnoses as process and product, nursing interventions, and nursing-sensitive 
patient outcomes form the item dimensions of Q-DIO. The left column in Table 1 presents 
the essential criteria for Q-DIO as derived from the insights of previous authors (Allemann, 
Frei, Odenbreit, & Rudin, 2003; Allemann, Leuenberger et al., 2003; Bethel & Ridder, 
1994; Björvell, Wredling, & Thorell-Ekstrand, 2002; Brown, Dunn, Ervin, & Sedlak, 
1987; Ehrenberg & Ehnfors, 1999a; Eriksen, 1987; Hanson et al., 1990; Johnson & Hales, 
1989; Larrabee et al., 2001; Mize et al., 1991; Müller-Staub, 2000a, 2001, 2003; Odenbreit, 
2001b, 2002a, 2002b). 
Operationalization of the criteria into items is displayed in the right column of Table 1. The 
selection of items for each concept is based on descriptions in the literature of good quality 
documentation of the nursing process. 
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Nursing diagnoses as process: The professional nurse-patient relationship is a prerequisite 
to state nursing diagnoses. Information is mainly gained through the interaction between 
the nurse and the patient. Nursing diagnoses as process includes personal dimensions of a 
holistic nursing assessment and contains eleven items. 
Nursing diagnoses as product encompasses qualitative criteria on a stated nursing diagno-
sis according to the PES-format. Nursing diagnoses as product contains eight items. 
Nursing interventions includes the interventions planned, implemented and their internal 
correlation with nursing diagnoses. This criterion contains three items.  
Nursing-sensitive patient outcomes contains the evaluation of the nursing interventions, the 
outcomes attained and correlation of the internal relationship among outcomes, interven-
tions and diagnoses. This concept contains seven items. 
 
Table 1. Operationalization: The criteria developed for Q-DIO are listed in the left column; the right column displays 
the operationalization and shows the items of Q-DIO 
 
Nursing diagnoses as process 
CRITERIA  
The nurse tries to understand the view of the patient’s 
perspective. The quality of the process encompasses 
an individual and holistic assessment to obtain nurs-
ing relevant phenomena. These include patients’ 
needs, problems and personal resources.  
The actual situation leading to the hospitalization, 
anxieties worries and coping related to the hospitali-
zation, and the expectancies and desires of the pa-
tient are described.  
Socio-cultural, spiritual, gender and physiological 
aspects are included. 
The assessment forms the basis for the reminder of 
the nursing process, including nursing diagnoses, 
interventions and outcomes. Based on the assessment, 
nursing goals and relevant nursing interventions are 
planned. 
Operationalization: Items  
Information is documented about: 
- Actual situation, leading to the hospitalization 
- Anxiety and worries related to hospitalization, expecta- 
   tions and desires about hospitalization 
- Social situation and living environment/circumstances 
- Coping in the actual situation / with the illness 
- Beliefs and attitudes about life (related to the hospitali- 
   zation) 
- Information of the patient and relatives/significant others
   about the situation 
- Intimacy, being female/male 
- Hobbies, activities for leisure 
- Significant others (contact persons) 
- Activities of daily living 
- Relevant nursing priorities according to the assessment 
Scale 2-1-0 
11 items, maximal score = 22, mean = 2 
Nursing diagnoses as product 
CRITERIA 
Nurses document the individual status of the patient 
according to the PES-Format.  
Nursing diagnoses are numbered in order to be 
tracked in the nursing notes.  
Nursing diagnoses are formulated correctly (NANDA 
labels) and contain related etiologies and corre-
sponding signs and symptoms. 
The nursing goals are correctly formulated, docu-
mented and achievable.  
 
 
- Nursing problem/nursing diagnosis label is documented 
- Nursing diagnosis is correctly formulated and numbered 
- The etiology (E) is documented 
- The etiology (E) is correct, related/corresponding to the  
   nursing diagnosis (P) 
- Signs and symptoms are formulated 
- Signs and symptoms (S) are correctly related to the nurs- 
   ing diagnosis (P)  
- The nursing goal relates/corresponds to the nursing dia- 
   gnosis 
- The nursing goal is achievable through nursing interven- 
   tions 
Scale 4-3-2-1-0 
8 items, maximal score = 32, mean = 4 
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Nursing interventions 
CRITERIA 
Nursing interventions are concretely formulated (NIC 
labels) in the nursing plan. The nursing interventions 
are chosen correctly, this means they correspond to 
the etiology of the stated nursing diagnosis. 
Nursing interventions are documented after imple-
mentation.  
 
 
- Concrete, clearly named nursing interventions are planned
   (what will be done, how, how often, who does it) 
- The nursing interventions affect the etiology of the nurs- 
   ing diagnosis  
- Nursing interventions carried out, are documented (what 
   was done, how, how often, who did it) 
Scale 4-3-2-1-0 
3 items, maximal score = 12, mean = 4 
Nursing-sensitive patient outcomes 
CRITERIA 
Outcomes are assessed and accordingly, new nursing 
diagnoses are stated. 
Outcomes are patient states, achievable through 
nursing interventions (NOC labels). Outcomes have 
to be documented. 
Outcomes are documented as changes in the patient’s 
state of health as a result of nursing interventions.  
The changes in the patient’s status may include 
changes in symptoms, functional status, knowledge 
state, coping strategies or in regard with clinical 
problems such as self-care.  
Outcomes that are influenced by or result from one 
or more nursing interventions are known as nursing-
sensitive outcome.  
The effectiveness of nursing interventions is evalu-
ated in relationship to its ability to improve or suc-
cessfully manage nursing diagnoses.  
 
 
 
- Acute, changing diagnoses are assessed daily or form 
   shift to shift / enduring diagnoses are assessed every 
   fourth day  
- The nursing diagnosis is reformulated  
- The nursing outcome is documented 
- The nursing outcome is observably/measurably docu- 
   mented  
- The nursing outcome shows  
   - improvement in patient’s symptoms 
   - improvement of patient’s knowledge state 
   - improvement of patient’s coping strategies 
   - improvement in self-care abilities  
   - improvement in functional status 
- Nursing-sensitive patient outcomes and nursing  
   interventions are internally related 
- Nursing-sensitive patient outcomes and nursing diagnoses 
   are internally related 
 
Scale 4-3-2-1-0 
7 items, maximal score = 28, mean= 4 
Total Items: 29 
Measurement scale of Q-DIO 
Q-DIO measures the quality of nursing documentation of these concepts worded in free-
style so the instrument can be used when health care agencies are not using standardized 
nursing languages, and in standardized terms. This enables the tool to be used as a pre and 
post test, related to implementation of standardized nursing languages, such as those of 
NANDA-I, the NIC and the NOC. The criterion-referenced likert-type scales of both 3 and 
5 points are able to detect variations in quality (see examples below). The 3 and 5 point 
scales of Q-DIO and its application are based on recommendations drawn from of the lit-
erature (Björvell et al., 2002; Dobrzyn, 1995; Müller-Staub, 2003; Nordström & Gardulf, 
1996; Sieleman, 1999). 
A 3-point scale (2, 1, 0) was chosen for Nursing Diagnoses as Process because little varia-
tion is measurable in nursing documentation quality. Quality in documentation of this con-
cept is a prerequisite for the quality of documenting other concepts, so it contains the most 
items. Assuming that each of the 11 items receives a maximum score of two, the highest 
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possible score for nursing diagnosis as process is 22. As an example, item 1 Actual situa-
tion, leading to the hospitalization can be rated as “score 2: comprehensive documenta-
tion”, if more than one aspect is documented; “score 1: partially documented”, if a single 
aspect is documented; or “score 0: not documented”, when assessment of this aspect is not 
documented.  
A 5-point scale (4, 3, 2, 1, 0) is used for Nursing Diagnoses as Product, Nursing Interven-
tions and Nursing-Sensitive Patient Outcomes, maximum of 4 points per item. The quality 
of nursing diagnoses as product is viewed as a key component and consists of eight items. 
The importance of this concept is displayed in the correct description of the NANDA-I di-
agnosis and by measuring the use of the PES Format. Assuming the eight items each re-
ceive a maximum score of 4, then the highest possible score for nursing diagnosis as prod-
uct is 32. 
In measuring Nursing Diagnosis as product, for example, the scores would be applied as 
follows: correct nursing diagnoses / etiology / signs & symptoms is scored as 4, partially 
correct nursing diagnoses / etiology / signs symptoms is scored as 3, correct formulation of 
nursing diagnosis / nursing problem only is scored as 2, partially correct formulation of 
nursing diagnosis / nursing problem is scored as 1, and no formulations of nursing diagno-
ses when data are sufficient to do so is scored as 0. 
The quality of nursing interventions as measurable in documentation refers to whether the 
interventions are concrete, clearly named, planned, documented and affecting the etiology 
of the nursing diagnosis. Three items were developed reaching a maximum score of 12 
points. 
The quality of nursing sensitive outcomes makes an important contribution to the instru-
ment. It measures not only if the outcomes are evaluated, but also if improvement is de-
scribed and how outcomes relate to the interventions and the nursing diagnoses. Seven 
items were developed reaching a maximum score of 28 points.  
Expert validation 
In the focus group meeting of eight nurses with advanced degrees and leadership responsi-
bilities, Q-DIO was supported by 100% agreement that it captured the important aspects to 
be measured. These experts also judged that the items covered the range of quality of nurs-
ing diagnoses, interventions and outcomes and as being in concordance with common 
standards of nursing documentation. 
Pilot testing of interrater reliability 
The results showed 88.25% agreement between the eight experts for the scores given in the 
29 items. The nursing experts judged Q-DIO as applicable to capture the quality of docu-
mentation of nursing diagnoses, interventions and outcomes. 
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Conclusions and implications 
Validated instruments to assess the quality of documentation of nursing diagnoses, inter-
ventions and outcomes are lacking in the international literature. Legal cases and financial 
pressures, however, compel nurses to be able to assess the quality of their work as ex-
pressed and measurable in nursing documentation. Thus, the first author developed the Q-
DIO to measure quality documentation of nursing diagnoses as process and product, nurs-
ing interventions, and nursing-sensitive patient outcomes. None of the previous instru-
ments (Björvell et al., 2002; Dobrzyn, 1995; Müller-Staub, 2003) were able to measure the 
three concepts and the coherent connection of nursing diagnoses, interventions and out-
comes in nursing documentation, representing correct internal relations of the three con-
cepts, and development procedures were published only of one of the instruments (Müller-
Staub, 2003). 
The limitations of instrument development are that there was a relatively small panel of 
experts, with only a pilot test of inter-rater agreement. Other aspects of reliability were not 
explored.  
The strengths of this instrument are that multiple methods were used to assure the validity 
of the instrument, including an overview of relevant theoretical notions and a review of the 
literature on relevant criteria. The Q-DIO offers a literature-based and expert-validated tool 
to evaluate the documentation quality of nursing diagnoses as process and product, nursing 
interventions and nursing-sensitive patient outcomes. Further research is needed to explore 
other psychometric properties of Q-DIO.  
This instrument can be used to assess a broad range in quality between formulating nursing 
diagnoses, interventions and outcomes in free text when compared to the use of standard-
ized nursing languages. The Q-DIO could be used to capture pretest and posttest changes 
in the documentation of nursing diagnoses and internally related nursing interventions to 
reach desirable outcomes. In this way, evaluating educational interventions, and monitor-
ing the effects of implementing standardized nursing diagnoses, interventions and out-
comes in practice settings become possible. Scores on the instrument can serve as indica-
tors of the quality of nurses’ performance in hospital settings and the Q-DIO can be used to 
set measurable targets for the quality of documentation. 
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Appendix 1. Measurement instrument Q-DIO 
Measurement Instrument Q-DIO 3-point scale 
Nursing diagnoses as process. Information is documented about: 2 1 0 
1. Actual situation, leading to the hospitalization    
2. Anxiety and worries related to hospitalization, expectations and desires about hospitalization    
3. Social situation and living environment/circumstances    
4. Coping in the actual situation / with the illness    
5. Beliefs and attitudes about life (related to the hospitalization)    
6. Information of the patient and relatives/significant others about the situation    
7. Intimacy, being female/male    
8. Hobbies, activities for leisure    
9. Significant others (contact persons)    
10. Activities of daily living    
11. Relevant nursing priorities according to the assessment    
11 Items, maximum score = 22, mean = 2  
Nursing diagnoses as product 5-point scale 
 4 3 2 1 0 
12. Nursing problem/nursing diagnosis label is documented      
13. Nursing diagnosis is correctly formulated and numbered      
14. The etiology (E) is documented      
15. The etiology (E) is correct, related / corresponding to the nursing diagnosis (P)      
16. Signs and symptoms are formulated      
17. Signs and symptoms (S) are correctly related to the nursing diagnosis (P)      
18. The nursing goal relates/corresponds to the nursing diagnosis      
19. The nursing goal is achievable through nursing interventions      
8 Items, maximum score = 32, mean = 4  
Nursing interventions 4 3 2 1 0 
20. Concrete, clearly named nursing interventions are planned (what will be done, how, how often,     
who does it) 
     
21. The nursing interventions affect the etiology of the nursing diagnosis       
22. Nursing interventions carried out, are documented (what was done, how, how often, who did it)      
3 Items, maximum score = 12, mean = 4  
Nursing-sensitive patient outcomes 4 3 2 1 0 
23. Acute, changing diagnoses are assessed daily or form shift to shift / enduring diagnoses are as-
sessed every fourth day 
     
24. The nursing diagnosis is reformulated       
25. The nursing outcome is documented      
26. The nursing outcome is observably/measurably documented      
27. The nursing outcome shows  
 
- improvement in patient’s symptoms 
- improvement of patient’s knowledge state 
- improvement of patient’s coping strategies 
- improved self-care abilities  
- improvement in functional status 
     
28. Nursing-sensitive patient outcomes and nursing interventions are internally related      
29. Nursing-sensitive patient outcomes and nursing diagnoses are internally related      
 
7 Items, maximum score = 28, mean = 4                                                                                    Total Items 29  
 
The following authors described criteria to measure the quality of nursing diagnoses, interventions and outcomes in nursing 
documentation: Allemann, et al., 2003a; Allemann, et al., 2003b; Bethel & Ridder, 1994; Björvell et al., 2002; Brown, Dunn, 
Ervin, & Sedlak, 1987; Ehrenberg & Ehnfors, 1999; Eriksen, 1987; Hanson et al., 1990; Johnson et al., 2001; Larrabee et al., 
2001; Mize et al., 1991; Müller-Staub, 2000a, 2001, 2003; Odenbreit, 2001b, 2002a, 2002c. 
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Testing the measurement instrument Q-DIO 
Abstract 
Background/Purpose. Psychometric testing of the instrument Quality of Diagnoses, In-
terventions and Outcomes (Q-DIO) was the study aim. 
Methods. A random sample of nursing documentations (N=60) in two strata was drawn. 
The strata were chosen to render variation in scores and represented hospital nursing with 
and without educational measures on standardized nursing languages (30 documentations 
for both strata). Various psychometric properties of the scale were tested. 
Results. Internal consistency on nursing diagnoses as process showed Cronbach’s alpha 
0.83; nursing diagnoses as product 0.98; nursing interventions 0.90; and nursing-sensitive 
patient outcomes 0.99. With a Kappa of 0.95, the intrarater reliability was good. Interrater 
reliability showed a Kappa= 0.94. Overall, preset criteria for the discriminative validity 
and frequency of endorsement of the items were well met. 
Conclusions. Q-DIO is a reliable instrument to measure the documented quality of nursing 
diagnoses, interventions and outcomes. It captures changes that are expected with the edu-
cation of nurses in use of standardized nursing languages. Further testing of Q-DIO in 
other settings is recommended. 
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Introduction 
With the advent of electronic documentation, audit instruments are needed to measure and 
benchmark the quality of nursing documentation. Legal cases and financial pressures com-
pel health care disciplines such as nursing to develop measures for the quality of documen-
tation so that the quality of discipline-based services can be inferred from documentation 
and compared across settings and localities (Institute of Medicine, 2001).  
Standardized classification systems for nursing diagnoses have been developing since 
1973, when the first invited conference of 100 nurses began the organization that is now 
known as NANDA International (NANDA International, 2006). With the ongoing stan-
dardization of nursing diagnoses, other aspects of the nursing process have also been stan-
dardized, i.e., nursing interventions and evaluation of patient outcomes related to nursing 
care (Dochterman & Bulechek, 2004; Moorhead, Johnson, & Maas, 2003). The Nursing 
Interventions Classification (NIC) and the Nursing–Sensitive Patient Outcomes Classifica-
tion (NOC) were developed for use with NANDA International diagnoses (NANDA Inter-
national, 2005). Despite the fact that nursing diagnoses have a broad research base with 
over 2000 published studies (Lavin, 2004; Müller-Staub, Lavin, Needham, & van Achter-
berg, 2006a; Müller-Staub, Smoliner, Odenbreit, Widmer, & Knoth, 2004), a review from 
the Cochrane Database revealed a lack of audit instruments to measure the quality of 
documentation of nursing diagnoses, interventions, and patient outcomes that are sensitive 
to the quality of nursing care. Based on the lack of audit instruments, there are no conclu-
sive data that improvement of nursing documentation through the use of standardized di-
agnoses and interventions will improve patient outcomes, the most important reason to use 
standardized nursing languages (Currell & Urquhart, 2003; Daly, Buckwalter, & Maas, 
2002).  
Nursing documentation is viewed as essential for high quality outcomes. Investigations are 
needed in the form of long-term studies and studies that compare the quality of documenta-
tion prior to implementation of standardized languages and after such implementation 
(Currell & Urquhart, 2003). Based on the lack of valid and reliable instruments (Bostick, 
Riggs, & Rantz, 2003) to measure the quality of documentation of nursing diagnoses, in-
terventions and outcomes, the instrument, Quality of Diagnoses, Interventions and Out-
comes (Q-DIO), was developed (Müller-Staub et al., In Review). The aim of this paper is 
to describe psychometric testing of Q-DIO (Waltz, Strickland, & Lenz, 2005). 
Background 
Few instruments are described in the literature for the measurement of improvements in the 
written quality of the nursing diagnoses, interventions and outcomes (Björwell, Thorell-
Ekstrand, & Wredling, 2000; Dobrzyn, 1995; Müller-Staub, 2003; Needham, 2003). Of the 
available instruments, none contain items that measure the internal relation between diag-
noses, interventions and outcomes. Björwell et al. developed an audit instrument called 
“Cat-ch-ing”, which has evidence of validity and reliability but it is based on the Swedish 
VIPS model. The VIPS model was developed to support the systematic documentation of 
nursing care in patient records according to Swedish law (Björwell et al., 2000; Ehnfors, 
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Thorell-Ekstrand, & Ehrenberg, 1991). Without prior implementation of the VIPS model, 
“Cat-ch-ing” has limited adaptability in other countries. The Ziegler criteria provide a 
second instrument, which assesses nursing diagnoses in care plans as indicated by the for-
mat of diagnostic statements (e.g. sign is written first and the etiology is written second), 
but is not designed to measure the quality of nursing interventions and outcomes (Dobrzyn, 
1995). Based on a literature review (Müller-Staub, 2001) and a pilot study, Müller-Staub 
developed an instrument to measure the documented quality of nursing diagnoses, called 
Documentation Diagnostics. This 23 item instrument with a three-point scale was designed 
to measure the documented quality of nursing diagnoses. Testing of reliability and objec-
tivity (Müller-Staub, 2003) with a random sample of 57 nursing records from a Swiss Uni-
versity Hospital showed good objectivity and internal consistency reliability (0.91). How-
ever, with Documentation Diagnostics, the quality of standardized nursing interventions 
and outcomes are not measurable. Needham’s instrument is limited to measure nursing di-
agnoses in care plans and no psychometric results are published (Needham, 2003). Since 
none of the available instruments measure the possible effects of using standardized nurs-
ing languages on nursing-sensitive patient outcomes, the instrument Quality of Diagnoses, 
Interventions and Outcomes (Q-DIO) was developed. 
Instrument Q-DIO 
DIO measures the documented quality of patient problems/nursing diagnoses, interventions 
and outcomes with 29 items on Likert-type scales of 3 and 5-points (L. Streiner & Norman, 
1999). The Q-DIO is a criterion referenced measure, based on four concepts: (a) nursing 
diagnoses as process (items 1 – 11), (b) nursing diagnoses as product (items 12 – 19), (c) 
nursing interventions (items 20 – 22), and (d) nursing-sensitive patient outcomes (items 23 
– 29). The items to measure nursing diagnoses as process identify the quality of the nursing 
history and demographic patient information. The quality of nursing history is a precondi-
tion for the quality of other documentation, and this section contains eleven items. Because 
little variation was measurable in nursing documentations, a 3-point scale is used to meas-
ure this concept.  
The other concepts are key components, measurable on a 5 point Likert-type scale. Nursing 
diagnoses as product contains the criteria for statements of nursing problems/diagnoses ac-
cording to the format, problem, etiology, signs and symptoms (PES) (Gordon, 1994). The 
items to measure nursing interventions represent nursing actions taken on behalf of pa-
tients, internally relating to the diagnosis, correctly described, planned and carried out. The 
items to measure the quality of nursing-sensitive patient outcomes represent the outcomes 
planned and achieved and their internal relation with nursing intervention(s) and nursing diagno-
ses.  
The Q-DIO was created in the following stages: concept clarification, review of the litera-
ture to delineate criteria for measurement, operationalization of the criteria into items, and 
preliminary pilot testing of interrater-reliability (Müller-Staub et al., In Review). The con-
cepts of nursing diagnoses, interventions and outcomes as defined in the classifications of 
NANDA-I (NANDA International, 2003), NIC (Dochterman & Bulechek, 2004) and NOC 
(Moorhead et al., 2003) and the nursing process (Iyer, Taptich, & Bernocci-Losey, 1995) 
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provided the theoretical framework of Q-DIO. The criteria to measure the quality of the 
concepts nursing diagnoses as process and product, nursing interventions and nursing sen-
sitive patient outcomes were derived from literature reviews (Müller-Staub, 2001; Müller-
Staub, Lavin, Needham, & van Achterberg, 2006b). 
Preliminary pilot testing of interrater reliability was determined in a focus group session 
with eight nursing experts. All eight experts independently analyzed the quality of the 
same nursing documentation by applying Q-DIO. The results showed 88.25% agreement 
for the scores given in the 29 items. The experts judged Q-DIO as understandable and ap-
plicable for pretest and posttest intervention studies (Müller-Staub et al., In Review). 
Objectives 
The aim of this study was to test the validity, reliability and applicability of the Q-DIO, 
and to estimate sample sizes for further studies. The goal was that the Q-DIO would be us-
able in pretest-posttest intervention studies and be able to measure the quality of nursing 
problems/diagnoses, interventions and outcomes in nursing documentation before and after 
educational measures and implementation of nursing diagnoses, interventions and out-
comes. 
Methods 
The Q-DIO was tested in a sample of 60 nursing documentations. We chose two strata 
within the sample to reflect variation in low and good quality nursing documentation. The 
'low quality stratum' contained 30 randomly drawn documentations in hospital wards prior 
to educational interventions directed at standardized nursing language. The 'good quality 
stratum' contained 30 randomly drawn documentations after the educational measures had 
taken place. 
The educational intervention was provided to all nurses of 12 wards. This educational in-
tervention consisted of three hours introduction to the use and documentation of nursing 
diagnoses, interventions and outcomes, and eight consecutive case meetings during 12 
months. The nurses were trained in diagnostic reasoning, in stating comprehensive nursing 
diagnoses and in planning and carrying out corresponding nursing interventions that were 
intended to improve patient outcomes (Odenbreit, 2002a, 2002b, 2002c, 2002d).  
The quality of the documented nursing diagnoses, interventions and outcomes was meas-
ured before and 12 months after the inception of the intervention (Lilienfeld & Stolley, 
1994; Polit & Hungler, 1995). A random sample (Hulley & Cummings, 1988) of two sets 
of 30 documented nursing diagnoses with their related nursing interventions and outcomes 
were analyzed (N = 60). Pre-intervention data collection was used for the 'low quality stra-
tum', and post-intervention data collection represented the stratum with relatively good 
quality of documentation, thus allowing for variety in scores on the scale.   
For the inspection of compliance with ethical guidelines, the research plan was approved 
by the Ethics Commission. For the statistical analyses, the Statistical Package for Social 
Sciences (SPSS) 11 was used.  
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Sampling and data collection  
From the 12 eligible wards in the participating hospital, six were randomly selected for this 
study. The six wards were medical and general surgical and had identical patient structures 
(private, general and mixed). These six wards also had similar ward characteristics. For in-
stance, on every ward one nurse with an advanced degree in nursing and one nurse educa-
tor were appointed. The ratio of full time to part time nurses and the ratio of nurses to pa-
tients were comparable. 
The inclusion criteria for patient records were: a hospital stay of at least four days, nursing 
documentation was available for the four days, and nursing documentation included nurs-
ing problems/nursing diagnoses. In order to avoid random sample distortion, nursing 
documentations were randomly selected. The total population of the nursing documenta-
tion was included in the gross random sample; the reduced random sample was then 
formed by means of the inclusion criteria. Prior to random selection of the nursing records, 
the nursing documentations were arranged according to the admission date of the patient 
and then numbered. The nursing documentations, corresponding to a number generated by 
means of a random digit table, were taken into the sample.  
The nursing documentations were collected by nursing experts who were trained for this 
task. In this training, the sampling procedure and use of the random digit table was dis-
cussed with the experts. Nurses' and patients' names were deleted and each record was as-
signed a code and copied, before being submitted to the researchers. The nursing documen-
tations were analyzed by means of the measurement instrument and the evaluation data 
were entered in a statistical program for further analysis.  
Data analysis 
Internal consistency was determined using Cronbach’s alpha. A multi-item scale, measur-
ing an underlying construct is internally consistent if its items are highly intercorrelated. 
Cronbach's alpha measures this internal consistency reliability (Cronbach, 1951). Because 
Q-DIO is designed to measure variety and post-intervention improvement in the quality of 
nursing documentation for each of the four concepts within the scale - nursing diagnoses 
(process and product), interventions and outcomes - total alpha was not analyzed (Dukes, 
1998).   
Three of the items in the scale (12, 20, 25) might be considered to be key-items for scores 
on other items. Item 12 for instance, scores whether a problem or diagnoses is formulated. 
If not, the scores on the items 13-19 can never give favorable scores as these items describe 
the quality of the nursing diagnoses and related goals. Similar patterns can be described for 
the items 20 (interventions) and 25 (outcomes). This could imply that high scores on 
Chronbach's alpha result form an artifact. To check for this possibility, we considered the 
Chronbach's alpha with and without these key items for the diagnoses as product, interven-
tions, and outcomes subscales. Intrarater reliability was estimated by evaluating the same 
six documents in two time periods one year apart, before (time 1) and after the intervention 
(time 2), by the same rater. The scores of time 1 and time 2 were crosstabulated (treating 
90 
Chapter 5 
 
time 1 as one rater and time 2 as one rater) and test-retest stability measured by Cohens 
Kappa. Pearson and Spearman correlations were also computed. 
Interrater reliability was estimated by using Pearson and Spearman correlations and 
Cohen’s Kappa, a measure of agreement to compare the ratings of two sets of raters on six 
nursing documentations.  
Item analysis was conducted to further test Q-DIO’s validity. Item ratings were subjected 
to a classical statistical item analysis. The frequency of endorsement is a function of the 
difficulty of the items. Calculated by the item difficulty index, only items with response 
probabilities from 0.2 to 0.8 were used (D. L. Streiner & Norman, 1995). 
Related to endorsement frequency, another index of the utility is the discrimination validity 
of items. Discrimination validity measures how well the subscale scores can be replaced by 
the score of one item only (Bortz, 1999); this is measured with a correlation coefficient be-
tween the scores of the item under test and the mean of the scores of all other items of the 
same subscale, called “Corrected Item-Total Correlation” in SPSS. While endorsement 
frequency looks at the probability of obtaining any one response, discrimination validity 
examines the ability of the item to differentiate between high and low quality responses or, 
in other words, to differentiate performance quality. It differs from endorsement frequency 
by looking at the item in relation to all of the other items on the scale, not in isolation. The 
focus of the item discrimination indices for criterion referenced measures lies on the meas-
urement of performance changes in pre-posttest designs; and the related standards de-
scribed by Waltz, Strickland and Lenz (2005) were applied. Item discrimination is directly 
related to the property of decision validity, since it is reflected in the accuracy with which 
concepts were classified (L. Streiner & Norman, 1999; Waltz, Strickland, & Lenz, 1991). 
Discrimination validity was measured with a correlation coefficient between the scores of 
all other items of the same subscale (item-to total correlation).  
Results 
Internal consistency 
The Cronbach's alphas of scores on each of the four concepts support the internal consis-
tency of Q-DIO. Cronbach’s alpha for scores on nursing diagnoses as process (items 1 – 
11) was 0.834; for nursing diagnoses as product (items 12 – 19) was 0.979; for nursing in-
terventions (items 20 – 22) was 0.900; and for nursing-sensitive patient outcomes (items 
23 – 29) was 0.987. Without the 'key items' 12, 20 and 25, Cronbach’s alpha's for nursing 
diagnoses as product (0.976); for nursing interventions (0.848); and for nursing-sensitive 
patient outcomes (0.985) were still high. 
Intrarater reliability 
Test-retest analysis used the same six documents with one year apart, and indicates that the 
Q-DIO is stable. A second analysis (Time 2) was done one year after the first analysis 
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(Time 1). Analysis of six nursing documentations using all 29 items of the Q-DIO (6 x 29= 
N = 174 items) by crosstabulation of scores at Time 1 and Time 2 is displayed in table 1. 
Table 1. Crosstabulation of Test – retest scores at time 1 and time 2 
 Test (Time1)  Total items 
 Scores  .00 1.00 2.00 3.00 4.00
.00 29 1 30   
1.00  34 2 36 
2.00  2 57 1 60 
3.00  32 1 33 
Re-Test 
(Time 2) 
 
 
 
 
4.00  15 15 
Number of items 29 36 60 33 16 Total of items 174  
 
The correlations of scores at Time 1 and Time 2 were high or strong. i.e., Pearson’s  
ρ = 0.98, p = 0.0001; Spearman ρ = 0.978; p = 0.0001 and the measure of agreement 
Kappa = 0.947; p = 0.0001. 
Interrater reliability  
Interrater reliability showed Pearson’s ρ = 0.987, p < 0.0001; Spearman ρ = 0.984;  
p < 0.0001 and the measure of agreement Kappa = 0.947; p <0.0001. 
Item analysis 
The tables below present the items of each concept of Q-DIO including the results of the 
item analysis. According to the indexes of item difficulty calculated, the item means should 
be < 1.6 for nursing diagnoses as process (0-2 scale), and < 3.2 for all other concepts (0-4 
scale). The results for nursing diagnoses as process (table 2) show that most item means 
are below 1.6. However, item 9 shows a high item mean, item 3 shows only a marginal in-
crease. The corrected Item-Total Correlation reports the item discrimination validity, 
which should be > 0.3, which was true for all items, exempt item 11 showed a negative 
correlation (-.178), indicating, that this item should be left out.  
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Table 2. Items of nursing diagnoses as process (1 – 11), with item means representing the difficulty of the items and 
Corrected Item-Total Correlations, representing discrimination validity 
 
Nursing diagnoses as process 
Number of Item and Item 
Item 
Mean 
Std. 
De-
via-
tion 
Corrected 
Item-Total 
Correla-
tion 
Squared 
Multiple 
Correla-
tion 
Cron-
bach's 
Alpha if 
Item 
Deleted 
N 
1. Actual situation, leading to hospitalization 1.52 .770 .638 .784 .809 60 
2. Anxiety and worries related to hospitalization, 
expectations and desires about hospitalization 
1.25 .751 .711 .650 .802 60 
3. Social situation and living environ-
ment/circumstances 
1.70 .619 .705 .677 .806 60 
4. Coping in the actual situation/with the illness 1.38 .846 .820 .827 .788 60 
5. Beliefs and attitudes about life (related to the 
hospitalization) 
1.17 .693 .689 .660 .806 60 
6. Information of the patient and rela-
tives/significant others about the situation 
1.07 .821 .492 .673 .823 60 
7. Intimacy, being female/male .67 .705 .547 .548 .818 60 
8. Hobbies, activities for leisure 1.40 .764 .800 .731 .793 60 
9. Significant others (contact persons) 1.90 .354 .020 .401 .846 60 
10. Activities of daily living 1.07 .607 .533 .561 .820 60 
11. Relevant nursing priorities according to the as-
sessment 
.95 .910 -.178 .284 .888 60 
Nursing diagnoses as product contains eight items. The results in table 3 show that all item 
means are below 3.2, none of the items violates the criterion. The corrected Item-Total Cor-
relation must be > 0.3. All items were > 0.8, indicating, that all items can remain in the in-
strument. 
Table 3. Items of nursing diagnoses as product (12 – 19), with item means representing the difficulty of the items and 
Corrected Item-Total Correlations, representing discrimination validity 
 
Nursing diagnoses as product 
Number of Item and Item 
Item 
Mean 
Std. 
De-
via-
tion 
Corrected 
Item-Total 
Correla-
tion 
Squared 
Multiple 
Correla-
tion 
Cron-
bach's 
Alpha if 
Item 
Deleted 
N 
12. Nursing problem/nursing diagnosis label is 
documented 
2.48 1.308 .924 .962 .976 60 
13. Nursing diagnosis is correctly formulated and 
numbered 
2.38 1.379 .918 .956 .976 60 
14. The etiology (E) is documented 1.87 1.751 .921 .979 .976 60 
15. The etiology (E) is correct, related / corre-
sponding to the nursing diagnosis (P) 
1.83 1.768 .930 .980 .975 60 
16. Signs and symptoms are formulated 1.68 1.790 .955 .975 .974 60 
17. Signs and symptoms (S) are correctly related to 
the nursing diagnosis (P) 
1.62 1.823 .940 .969 .975 60 
18. The nursing goal relates/corresponds to the 
nursing diagnosis 
2.05 1.358 .892 .897 .977 60 
19. The nursing goal is achievable through nursing 
interventions 
2.27 1.287 .912 .912 .977 60 
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Nursing Interventions contains three items. The results in table 4 show that all item means are be-
low 3.2, no item must be left out. The corrected Item-Total Correlation should be > 0.3. All items 
were > 0.7, indicating, that all items can remain in the instrument.  
Table 4. Items of nursing interventions (20 – 22), with item means representing the difficulty of the items and Cor-
rected Item-Total Correlations, representing discrimination validity 
Nursing interventions  
Number of Item and Item 
Item 
Mean 
Std. 
Deviat
ion 
Corrected 
Item-Total 
Correla-
tion 
Squared 
Multiple 
Correla-
tion 
Cron-
bach's 
Alpha if 
Item 
Deleted 
N 
20. Concrete, clearly named nursing interventions 
are planned (what will be done, how, how of-
ten, who does it) 
2.67 1.145 .837 .713 .848 60 
21. The nursing interventions affect the etiology of 
the nursing diagnosis 
2.00 1.461 .828 .710 .836 60 
22. Nursing interventions carried out, are docu-
mented (what was done, how, how often, who 
did it) 
2.12 1.451 .772 .596 .887 60 
Nursing Sensitive Patient Outcomes contains seven items. The results in table 5 show that all item 
means are below 3.2, no item must be left out. The corrected Item-Total Correlation should be  
> 0.3. All items were > 0.9, indicating, that all items can remain in the instrument. 
Table 5. Items of nursing-sensitive patient outcomes (23 – 29), with item means representing the difficulty of the 
items and Corrected Item-Total Correlations, representing discrimination validity 
 
Nursing-sensitive patient outcomes 
Number of Item and Item   
Item 
Mean 
Std. 
Deviat
ion 
Corrected 
Item-Total 
Correla-
tion 
Squared 
Multiple 
Correla-
tion 
Cron-
bach's 
Alpha if 
Item 
Deleted 
N 
23. Acute, changing diagnoses are assessed daily 
or form shift to shift / enduring diagnoses are 
assessed every fourth day 
2.08 1.533 .950 .940 .985 60 
24. The nursing diagnosis is reformulated 1.92 1.639 .953 .926 .985 60 
25. The nursing outcome is documented 2.00 1.573 .959 .953 .985 60 
26. The nursing outcome is observably/measurably 
documented 
1.90 1.623 .962 .952 .985 60 
27. The nursing outcome shows  
- improvement in patient’s symptoms 
- improvement of patient’s knowledge state 
- improvement of patient’s coping strategies 
- improved self-care abilities  
- improvement in functional status 
1.60 1.586 .942 .907 .986 60 
28. Nursing-sensitive patient outcomes and nursing 
interventions are internally related 
1.70 1.640 .946 .949 .986 60 
29. Nursing-sensitive patient outcomes and nurs-
ing diagnoses are internally related 
1.78 1.606 .948 .945 .985 60 
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Discussion 
Internal consistency reliability showed favorable highly intercorrelated Cronbach’s alphas 
(0.83; 0.98; 0.90; and 0.99). With a Kappa of 0.95, the intrarater reliability of Q-DIO 
showed a good result. For interrater reliability, the Kappa was 0.947. Since the items in  
Q-DIO are on an abstract level to be able to assess several kinds of nursing diagnoses, in-
terventions and outcomes, we created a memo. If applying an item seemed difficult to a 
specific diagnosis, intervention or outcome, we wrote down how this was done by applying 
Q-DIO. The memo may have contributed to this interrater reliability result. The item 
analysis revealed good results of the average grade of item difficulty. Two items (items 3, 
9) violated the item difficulty criterion. Discrimination validity showed good results ex-
empt for one nursing diagnoses as process item (11). 
Objectivity should be discussed from three points of view: Realization, interpretation, and 
evaluation objectivity. Realization objectivity was given since there was no communication 
or behavioral influence between the investigators and the nursing documentations. Inter-
pretation objectivity was assured by the 3 to 5-point scale, and evaluation objectivity is not 
a priori given since the investigators had to decide whether the answer sought was con-
tained in the nursing documentation or not. However, evaluation objectivity was controlled 
by analyzing interrater reliability, using Cohen's Kappa (Bortz & Lienert, 1998). This 
means, objectivity measures were supported and therefore it can be assumed that bias was 
minimal (Burns & Grove, 1995).  
According to the results of the item analysis, two items of nursing diagnoses as process  
(3: Social situation/living circumstances, 9: Significant others/contact persons) should have 
been excluded. ‘Nursing diagnoses as process’ constitutes a precondition to state nursing 
diagnoses and items 3 and 9 display some kind of ‘demographic patient data’, showing 
high item means. Even if implementing standardized diagnoses would presumably not 
change results in these items, they were considered to belong to a comprehensive nursing 
documentation measurement. We decided to preliminary keep these items, as well as item 
11, within the scale as each of the items violated only one of the criteria, whereas results 
for the other criteria were good and the validity of these items was supported in our previ-
ous work (Müller-Staub, 2003; Müller-Staub et al., In Review). We conclude, that the re-
sults of consistency and stability reveal good psychometric properties of the instrument.  
Q-DIO also demonstrated its applicability to measure the quality of the documented nurs-
ing diagnoses, interventions and outcomes.  
This study was intended to test the psychometric properties of the instrument Q-DIO. No 
statistical procedures to test criterion-related or construct validity could be performed. A 
reasonable, reliable and valid criterion was missing with which the measures of Q-DIO 
could have been compared and it seemed not feasible to apply known groups techniques. 
Because the Q-DIO must be applicable to measure quality before and after implementation 
of standardized diagnoses, interventions and outcomes, three items do overlap, e.g. “the 
etiology (E) is documented” (ranging from a standardized formulation as nursing diagnoses 
to a non-standardized formulation as nursing problem, or not formulated) and “the etiology 
(E) is correct, related/corresponding to the nursing diagnosis”. However, our results indi-
cated that this overlap in some of the items did not result in artificially high internal consis-
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tency, as the internal consistency remained excellent when leaving out the three key items 
that account for the overlap. Due to time constraints, we could not get a big enough sample 
to perform a factor analyses. Further studies are recommended to address the factor struc-
ture of the scale and the question of item numbers and testing of Q-DIO in other care set-
tings. 
This paper describes testing of the first instrument to evaluate the quality of nursing diag-
noses, interventions and nursing-sensitive patient outcomes, including measuring the inter-
nal relations among these three concepts. The items of Q-DIO can serve as a guideline for 
practice to ensure the quality of nursing documentation and also set the stage for the elec-
tronic nursing documentation. 
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Improved quality of nursing documentation: Implementation study 
Abstract 
Purpose. To evaluate the impact of the implementation of nursing diagnoses, interventions 
and outcomes in an acute care hospital. 
Method. In a pretest-posttest experimental design study, nurses from 12 wards of a Swiss 
hospital received an educational intervention - an introductory class and consecutive 
classes, using a case discussion method - to implement nursing diagnoses, interventions 
and outcomes. Two sets of 36 randomly selected nursing records were evaluated before 
and after implementation. The quality of documented nursing diagnoses, interventions and 
nursing-sensitive patient outcomes was assessed by 29 Likert-type items with a 0-4 scale 
instrument, called Quality of Diagnoses, Interventions and Outcomes (Q-DIO) and tested 
using T–tests.  
Findings. Significant enhancements in the quality of documented nursing diagnoses, inter-
ventions and outcomes were found.  
Conclusions. The implementation of NANDA-I, NIC and NOC (NNN) nursing diagnoses, 
interventions and outcomes led to higher quality of nursing diagnosis documentation, eti-
ology specific nursing interventions and nursing-sensitive patient outcomes.  
Implications for nursing practice. Educational measures support nurses to improve 
documentation of diagnoses, interventions and outcomes. The Q-DIO is a useful audit tool. 
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Introduction 
Due to financial pressure in health care, nursing services have a mandate of efficiency and 
measurability (Institute of Medicine, 2001; KVG, 1995). The implementation of standard-
ized NANDA-I, NIC and NOC (NNN) nursing diagnoses, interventions and outcomes al-
lows to increase the practicality and efficiency of nursing data management (Lavin, Avant, 
Craft-Rosenberg, Herdman, & Gebbie, 2004). In order to enhance the quality of the docu-
mentation of nursing problems, many Swiss hospitals intend to implement nursing diagno-
ses. Nursing diagnoses have been used internationally, and have been investigated widely. 
Literature reviews revealed over 1,965 publications (Lavin, 2004; Müller-Staub, Lavin, 
Needham, & van Achterberg, 2006). Results of evaluations conclude that the implementa-
tion of NANDA-I nursing diagnoses enhances the assessment quality of nursing problems. 
However, results regarding diagnostic-specific nursing interventions – leading to favorable 
nursing sensitive patient outcomes after implementing standardized documentation of nurs-
ing diagnoses, interventions and outcomes are scarce (Müller-Staub et al., 2006). There are 
few research findings on the quality of nursing diagnostics, and the implementation of 
nursing diagnoses was hardly examined in connection with nursing interventions and nurs-
ing outcomes (Currell & Urquhart, 2003). 
Since 2003, nurses of a Swiss hospital have been trained in nursing diagnostics. The educa-
tional intervention used in the current research consisted of an introductory class and con-
secutive classes, using a case discussion method. This study assesses whether, upon com-
pletion of the educational intervention, the quality of documented nursing diagnoses has 
improved, if the corresponding nursing interventions are diagnostic-specific, and if nurs-
ing-sensitive patient outcomes are measurably formulated to capture improvement (Nahm 
& Poston, 2000). 
Background and current state of research 
Nursing diagnoses, interventions and outcomes 
The definition of nursing diagnosis is: “a clinical judgment about an individual, a family or 
a community’s responses to actual and potential health problems/life processes. Nursing 
diagnoses provide the basis for selection of nursing interventions to achieve outcomes for 
which the nurse is accountable" (NANDA International, 2003). The definition assumes that 
nursing diagnoses can be treated by nursing interventions (McFarland & McFarlane, 1997). 
NANDA-I nursing diagnoses are comprehensively formulated, including etiological factors 
and defining characteristics. The title of the diagnosis contains the problem description (P= 
problem statement), the pertinent etiology (E= etiology) and the corresponding signs (S= 
signs/symptoms), referred to as the PES-format (Gordon, 1994b). When translating PES-
format terms to NANDA-I terms (NANDA-I, 2003-2004), the PES problem refers to the 
NANDA diagnostic name with its definition, PES signs/symptoms are NANDA’s defining 
characteristics, and PES etiologies are NANDA’s related factors. Because use of the PES is 
widely recognized in Switzerland, the authors used the PES terms in this study. 
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Nursing interventions are regarded as nursing treatment which are based on clinical judg-
ment and knowledge and which are carried out by nurses in order to improve patient out-
comes (McCloskey & Bulechek, 2000). At the University of Iowa, a classification of nurs-
ing interventions (NIC) was developed (Dochterman & Bulechek, 2004). This classifica-
tion is designed to highlight the tasks that nurses perform in health care. It has been tested 
scientifically, translated into different languages and used internationally (Oud, Sermeus, 
& Ehnfors, 2005). 
Nursing sensitive patient outcomes are described as changes in the patient’s state of health 
as a result of nursing interventions. The changes in the patient’s status include symptoms, 
functional status, knowledge state, coping strategies or self-care. Defining aspects of nurs-
ing outcomes are regarded as measurable or observable results across a time period 
(Moorhead, Johnson, & Maas, 2003b). The classification of nursing outcomes (NOC) was 
scientifically tested, showing that it describes nursing outcomes in quite varied settings. 
The NOC provides nurses with reliable measurements of the interventions carried out (Kol, 
Jacobson, & Wieler, 2003; Moorhead, Johnson, & Maas, 2003a). One of the accepted 
measures of quality for nursing outcomes is to link them with nursing diagnoses and inter-
ventions and evaluate them in that context (Nahm & Poston, 2000). 
Current state of the research 
In the eighties, the nursing care process was widely introduced as a systematic method of 
planning nursing care in Switzerland and internationally. The nursing care process was de-
scribed as a relational and problem solving process (Fiechter & Meier, 1981). Patient prob-
lems for which nurses provide interventions – were called “nursing problems”. These prob-
lems were worded in free style and nursing goals and interventions were chosen according 
to these patient problems (Fiechter & Meier, 1981). Even though investigations indicated 
that the nursing process was well adopted (Exchaquet & Paillard, 1986; Needham, 1990), 
the so called nursing problems were often not accurately formulated (Lunney, 2001, 2003). 
In fact, sometimes they described problems of nurses instead of patients’ related health 
problems and inaccurate problem formulation led to inappropriate nursing goal setting, fol-
lowed by unspecific nursing interventions (Müller-Staub, 2002, 2003). Because classifica-
tions were lacking, patient problems in free style were reported to be insufficiently de-
scribed, the relations between nursing assessments and interventions were not logical and 
the nursing progress notes were often deficient (Bartholomeyczik, 2004; Moers & Schie-
mann, 2000; Müller Staub, 2003). This lead to uncertainty of what the documentations 
meant, impaired information exchange and discontinuity of care (Bartholomeyczik, 2004; 
Moers & Schiemann, 2000; Müller-Staub, 2002).  
The development and use of standardized nursing classifications such as NNN allow the-
ory based and comparable nursing data (Lunney, 2006). Studies show that qualitative im-
provements were achieved through the implementation of NANDA-I nursing diagnoses 
(Müller-Staub et al., 2006). The implementation of nursing diagnoses allowed nurses to 
describe patient problems more specific and comprehensively, when compared with nurs-
ing problems formulated in free style (Maas, Johnson, & Moorhead, 1996; Moers & 
Schiemann, 2000; Müller-Staub et al., 2006). In another line of nursing diagnosis research 
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Thoroddsen et. al (2001) reported that 60 % of the nursing diagnoses used the NANDA-I 
format in Iceland. A systematic literature review revealed the most frequently stated nurs-
ing diagnoses to be sleep deprivation, skin impairment, pain, imbalanced nutrition, nausea, 
and self-care deficit; pain was the nursing diagnosis most often stated (Müller-Staub et al., 
2006). However, precisely formulated nursing diagnoses, pertinent signs and symptoms 
and the correctly related etiology were found only partially (Müller-Staub et al., 2006). 
Different authors agree that nurses must be better trained concerning nursing diagnoses, 
signs and symptoms as well as the etiology (Courtens & Huijer Abu-Saad, 1998; Delaney, 
Herr, Maas, & Specht, 2000; Delaney & Moorhead, 1997; Ehrenberg & Ehnfors, 1999; 
Rivera & Parris, 2002). Investigations in Canada showed the nurses’ difficulties with mak-
ing a diagnosis; 44 % of the nursing diagnoses were not based on etiological factors 
(Smith-Higuchi et al., 1999). In order to achieve quality in practice and to achieve consis-
tency among nursing diagnoses, nursing interventions and nursing outcomes, nurses need 
knowledge about the taxonomy of nursing diagnoses, interventions and outcomes. Fur-
thermore, they must be able to implement this knowledge in nursing care planning 
(Delaney et al., 2000; Müller-Staub et al., 2006). Nursing diagnoses should not be exam-
ined in isolation, but in connection with nursing objectives, nursing interventions and nurs-
ing outcomes (Bostick, Riggs, & Rantz, 2003; Delaney et al., 2000; Larrabee et al., 2001; 
Müller-Staub et al., 2006). 
Results of a Swedish longitudinal study showeda significant, qualitative improvement of 
documented nursing interventions and nursing outcomes after training of Registered 
Nurses. The mean value of the quality and quantity of nursing diagnoses increased signifi-
cantly as did the number of nursing interventions and nursing outcomes documented (Bjo-
ervell et al., 2002). These findings were supported by Nahm & Poston (Nahm & Poston, 
2000) who found a statistically significant increase in the quality of the documentation and 
a significant increase of the patient satisfaction after introduction of standardized nursing 
documentation in a US hospital. A systematic review (Currell & Urquhart, 2003) was per-
formed to study the effects of standardized, electronic nursing record systems. The aim of 
this review was to assess the effects of nursing record systems using standardized language 
on patient outcomes. Even though the authors confirmed a positive effect of using stan-
dardized language on nursing practice and outcomes documentation, the evidence for en-
hancing nursing outcomes after implementation of standardized nursing diagnoses and in-
terventions was not supported due to a lack of studies (Currell & Urquhart, 2003). The au-
thors urged further research on the question of whether nursing documentations, after the 
introduction of nursing diagnostics, contain precisely formulated nursing outcomes, which 
point to improvements in the health state of patients. In conclusion, studies suggest that 
implementing nursing diagnoses, interventions and nursing sensitive outcomes can lead to 
qualitative improvements of care, but further studies are needed to address this question. 
The study 
Research field and objectives of the study 
Because of the increasing demands for reliable nursing data, the nursing management of a 
Swiss State Hospital decided to implement NANDA-I nursing diagnoses. Nursing care was 
carried out up to this date according to the steps of the nursing care process (Allemann, 
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Frei, Odenbreit, & Rudin, 2003; Fiechter & Meier, 1981). The documentation of the nurs-
ing process in free style showed deficiencies, and a lack of the theoretical background and 
incomplete nursing documentation was found. Because classifications were lacking, patient 
problems in free style were insufficiently described, and the relations between nursing as-
sessments and interventions were not coherent (Odenbreit, 2002a). For these reasons, a 
masters prepared nurse, specialized in nursing diagnostics, was engaged to implement 
nursing diagnoses, interventions and outcomes. 
The aim of the nursing management was a quality improvement in nursing care and to ac-
complish that nurses write more comprehensive care plans. Besides that, nursing care 
should become more visible than it was in the nursing process documentation, and reliable 
nursing data should have more influence on personnel and budget planning. An educational 
intervention, that included an introductory class and consecutive classes, using a case dis-
cussion method, was planned (Odenbreit, 2002a). The management of the hospital asked 
for this study to have an independent evaluation on the implementation of nursing diagno-
ses, interventions and outcomes.  
Research questions:  
Does the implementation of diagnoses, interventions and outcomes (introductory class / 
case discussions) significantly improve performance in patient care documentation accord-
ing to 
• Correctly formulated nursing diagnoses, including signs/symptoms and etiology?  
• Nursing interventions specific to the identified etiology, including planning and im-
plementation? 
• Measurable, achievable nursing outcomes, describing the improvement in patients? 
Methods 
Research setting 
Of 12 comparable hospital wards, six wards were randomly selected for study participa-
tion. Comparable ward characteristics were: On each ward was a) one advanced nurse 
(level 1 = Höfa 1) employed, b) one nurse educator employed, c) the ratio full-time : part-
time was the same on all wards, d) wards were either mixed (medicine/surgical) or medi-
cine and e) the ratio nurses : patients was equal on all wards. Nursing diagnoses (and the 
related nursing interventions and outcomes) formed the units of investigation. Nursing 
documentations of this hospital comprise 9-38 (mean 17.5) pages per patient and contain 
on the average three nursing diagnoses. All nursing documentations in the hospital include 
a standardized care plan without explicit problem statement, but with interventions ordered 
under Activities of Daily Living. Reassessments of the nursing diagnoses were docu-
mented not solely in the individual care plan but also on monitoring sheets, protocols (e.g. 
fluid/wound/pain protocols) and in nursing progress notes. The same applied for nursing 
interventions and outcomes, which were documented in the standardized care plan, in the 
individualized care plan, and in the above-mentioned sheets.  
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Sampling and data collection 
In a pre- and post test design, the quality of 72 randomly selected, documented nursing di-
agnoses and related interventions and outcomes was analyzed. Inclusion criteria were 
length of the patient’s hospital stay is at least 4 days, existing nursing documentation up to 
at least the 4th day, and including an individual care plan. Nursing documentations that did 
not contain an individual care plan (describing nursing problems/diagnoses, interventions 
and outcomes) were to be excluded. In order to avoid random sample distortion, the nurs-
ing records corresponding to a number generated by means of a random digit table were 
taken into the sample. Nursing documentations were collected by nursing experts of the 
hospital, which underwent a training session about the sampling procedure. All nursing 
documentation was then anonymized, copied, coded and passed on to the researchers. To 
insure compliance with ethical guidelines, the research plan was submitted to and approved 
by the ethics commission of the hospital.  
Instrumentation 
To analyze nursing documentation, the quality of the nursing diagnoses, nursing interven-
tions and nursing outcomes was classified using the measurement instrument Q-DIO. Prior 
to the first measurement, the instrument was tested in a separate study (Müller-Staub et al., 
In Review-a, In Review-b). The instrument consists of 29 items and contains three con-
cepts: nursing diagnoses, nursing interventions, and nursing-sensitive patient outcomes. 
Internal consistency for the subscale on nursing diagnoses was 0.98; for nursing interven-
tions 0.90; and for nursing-sensitive patient outcomes 0.99. With a Kappa of .95, and Pear-
son’s ρ = .98, the intrarater reliability was good. Interrater reliability, using Kappa, was es-
timated as .947. Development and testing of the measurement instrument will be published 
elsewhere (Müller-Staub et al., In Review-a, In Review-b).  
Variables and data analyses 
The effect of the intervention (implementation through introductory class/case discussions 
= independent variable) was judged by comparing the documented quality of the nursing 
diagnoses, the nursing interventions and outcomes (dependent variables) at measurement 
points 1 and 2. The quality of the concepts “nursing diagnoses”, “interventions” and “out-
comes” was measured by the 5-point scale (0 to 4) of the Q-DIO. The highest attainable 
mean for all three concepts was 4, to be compared in the pre- and post intervention design 
by applying T- tests. Possible confounders such as different characteristics of the wards 
and nurses might influence the effect of the study intervention: nurses’ diploma years; 
years of nurses’ practical experience; the rate of staff turnover on the ward; and the kind of 
nurses’ further education (Table 1). Fisher’s exact test was used to explore detectable dif-
ferences among the nurses/wards with regard to the documented quality of the nursing di-
agnoses, the nursing interventions and outcomes. 
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Intervention: Implementation of nursing diagnostics 
The research intervention consisted of a nursing diagnostics educational program. This in-
cluded content on the theoretical basis of nursing diagnoses and their structural incorpora-
tion (Odenbreit, 2002a, 2002c, 2002d). This intervention was intended to improve the qual-
ity of the documentation of nursing diagnoses, nursing interventions and nursing outcomes 
in an observable, measurable fashion. The following goals of the intervention were stated: 
• The entire diagnostic process is to be carried out more purposefully and the nurses are to learn to 
document reasonable nursing diagnoses by means of the signs/symptoms and the etiology (PES-
format) 
• The nurses select nursing interventions corresponding with the etiology of nursing diagnoses; 
these are to be documented more exact and purposefully 
• The nursing outcomes should be described in relation to the nursing diagnoses, and outcomes 
should be evaluated more frequently and with improvement in their measurement. 
The Registered Nurses of all hospital wards took part in an introduction to nursing diagnostics lasting 2 
hours. Then these basics were enhanced by following classes, using case discussions on real patients (1x 
per month) (Odenbreit, 2002a). The duration of the implementation was one year. 
 
Content of the introductory Class 
Introduction and discussion of the topics: a) What are diagnoses in general? What are nursing diagnoses? 
b) What is the significance of nursing diagnoses? What is the content of nursing diagnoses? c) Which 
form do nursing diagnoses have? How are they different from medical diagnoses? d) How are nursing di-
agnoses determined? The PES-Format. e) Deepening of the understanding of the nursing care process in 
connection with nursing diagnoses and nursing interventions. f) The NANDA-I-Classification and the re-
lationship between nursing diagnoses, interventions and outcomes. Furthermore, examples for the organ-
izational integration were provided and documentation guidelines presented (Odenbreit, 2002a). 
 
Following classes: Case discussions 
Structured case discussions were used to facilitate conscious reflection and processing of exemplary cases 
from nursing practice. Such case discussion methods are used to seek solutions for concrete problems, for 
personal development of an individual, or exchange of experience as a means of knowledge management.  
 
Goals of the case discussions (outcome level) 
• Participants practice problem definitions of patient cases and elaborate appropriate solutions 
• In several guided steps, the participants are supported in the acquisition of specific knowledge 
about nursing diagnoses 
• The actual situation of the patient is described, and nursing diagnoses are stated  
• According to signs/symptoms and etiology, the nursing diagnoses are verified (or new diagnoses 
stated) 
• The nursing interventions are verified according to the etiologies of the diagnoses 
• The connections between nursing diagnoses, -interventions and –outcomes are analyzed 
• Nursing outcomes of the case are evaluated 
• The criteria of the standards for “individual nursing plan and documentation” are met 
• The complexity of practice is understood by means of comprehensive consideration of real pa-
tients and discussion of possible nursing interventions 
These goals were identified by the nursing management and defined in a Standard for Nursing Documen-
tation (Allemann, Leuenberger, Frei, & Rudin, 2003). 
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Requirements for case discussions (structural level) 
• The case discussions take place once a month  
• Nurses interest and motivation in working with a patient case are a prerequisite for the meeting 
(understanding of the necessity for reflection and analysis exists) 
• The selected case is presented by using the care plan of an actual patient 
• All participants make use of their professional experience and their knowledge about the case 
• Regarding participation: As far as possible all nurses participate in the case discussion. The par-
ticipation is compulsory for the ward sisters and primary nurse of the patient (HöFa I) 
  (Odenbreit, 2002b). 
Results 
Nursing diagnoses 
Before the education/case discussions in diagnoses, interventions and outcomes the pre-
intervention mean (measurement 1) in nursing diagnoses was = 0.92 (SD = 0.41). One year 
after education/case studies, the post-intervention mean (measurement 2) was = 3.50 (SD =  
0.55), p < 0.0001 (Figure 1). This reveals a significant improvement in formulating nurs-
ing diagnostic labels, including significant improvement in signs/symptoms and correct 
etiologies.  
Also the nursing goals significantly improved. Low scores were found in the pretest data, 
because nursing goals were often not related to the nursing problem, specifically did they 
not point to the etiology assigned in the problem statement. Two examples illustrate this: 
In the pre-intervention data, we found the problem statement: “Patient has a decubitus at 
the left heel”, and the nursing goal was: “Healing of wound”. In the post-intervention data, 
we found the nursing diagnosis “Impaired Tissue Integrity, Grade II Decubitus” with eti-
ologies: “Mechanical (pressure, shear, friction), nu-
tritional deficit, and impaired physical mobility” and 
signs/symptoms: “Damaged tissue at left heel, 2x3 
cm wide, .1 mm deep”. The nursing goals stated 
were: “1. The patient achieves an observable healing, 
free of complications. 2. The patient reaches a bal-
anced nutritional stage (no signs of malnutrition). 3. 
The patient understands and can explain his condi-
tion, the etiology and takes an active part and in the 
interventions, namely in change of position and mo-
bility.”  
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Figure 1. Pre- and post-intervention scores of nursing problems/diagnoses2. 
                                                     
2 Boxplots, showing the pre- and post-intervention scores of nursing problems/diagnoses ranging from 0 to 4, in measurement 1 and 
one year later, in measurement 2.  
All boxplots visualise the medians (lines in box), the upper and lower quartiles (boxes) and the approximative 95% quantiles 
(whiskers) of the two data sets. 
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Nursing interventions 
In measurement 1, the mean of interventions was 1.27 (SD = 0.51); in measurement 2, the 
mean was = 3.21 (SD = 0.50), p < 0.0001. These results demonstrate a significant increase 
in naming and planning concrete, clearly named nursing interventions, showing what inter-
vention will be done, how, how often, and who does the intervention. Examples illustrate 
these findings. In measurement 1, for the problem “Patient has a decubitus at the left heel” 
we found the nursing intervention statements: “Change bed position every 4 hours, change 
dressing daily”. In measurement 2, we found the nursing intervention statements: “Observe 
wound daily”, “constant pressure-free positioning of heel”, “Aguagel dressing, next change 
at (date)”, positioning patient every 3 hours with wedge-pillow”, “mobilize patient 3 times 
daily for meals”, observe and document food and fluid intake (see protocols), “instruction 
of patient about condition and interventions”. This example demonstrates nursing interven-
tions, not only linked to the etiologies stated, but also 
directed to reach the nursing goals set. Such exam-
ples of post-intervention data reached maximum 
mean scores and showed that nursing interventions 
were chosen correctly, according to defined linkages 
between NANDA-I, NIC and NOC (NNN). The sig-
nificant improvement in intervention means is dis-
played in (Figure 2). 
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Figure 2. Pre- and post-implementation scores of nursing interventions3.  
Nursing outcomes 
Before the education/case studies (measurement 1) the mean of outcomes was = 0.95 (SD 
= 0.66), and in measurement 2, m = 3.02 (SD = 0.95), (see Figure 3). Acute, changing di-
agnoses were assessed daily or from shift to shift in the post-intervention data, while as-
sessment of the outcomes were often not found in measurement 1. Higher scores were 
found in observably/measurably formulated nursing outcomes in measurement 2. Higher 
scores were also found about relations between nursing diagnoses, interventions and out-
comes than in measurement 1. Examples illustrate these findings. In measurement 1, for 
the problem “Patient has a decubitus at the left heel”, we found the nursing outcomes 
statement: “Skin still read, small tissue damage”. In measurement 2, the nursing diagnoses 
stated was “Impaired Tissue Integrity, Grade II Decubitus”, with the etiology: “Mechanical 
(pressure, shear, friction), nutritional deficit, and impaired physical mobility” and 
signs/symptoms: “Damaged tissue at left heel, 2x3 cm wide, .1 mm deep”. Corresponding 
outcomes were: a) tissue integrity/observable healing with epithelized, dry, irritation- and 
odorless skin, free of pain; b) unimpaired mobility of joint; c) improved self-care ability = 
                                                     
3 Boxplots, showing the pre- and post-implementation scores of nursing interventions ranging from 0 to 4, in measurement 1 and 
one year later, in measurement 2. 
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patient performs impaired tissue risk management (skin observation and care, change of 
position, mobility and constant pressure free positioning of heel); d) Patient can explain his 
condition, the etiology (pressure, immobility, nutri-
tional status and meaning of risk management). Be-
cause outliers were found in nursing outcomes, Wil-
coxon test was performed, showing p < 0.0001. 
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Figure 3. Pre- and post-implementation scores of nursing outcomes4.  
                                                     
4 Boxplots, showing the pre- and post-implementation scores of nursing outcomes ranging from 0 to 4, in measurement 1 and one 
year later, in measurement 2.  
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Covariate variables 
Table 1 shows the covariate variables (ward characteristics) of the wards. A simple glance 
at ward characteristics reveals, that most of the candidate variables show very little or no 
differences among the different wards. The only variable with a possibly significant change 
among wards and measurement time points was staff turnover. For the other factors, 
equivalence was concluded by looking at the tables. Since the only detectable difference in 
the variable was staff turnover was for ward D9, we expected a difference in the behavior 
of the score means of this ward, but Fisher’s exact test revealed no significant covariable 
effect (p > 0.56). 
Table 1. Covariate variables: number of nurses/diploma years, number of the nurses and practical experience in years, 
number of nurses with kinds of further education and the rate of staff turnover on the ward (percent rate at measure-
ment points) 
  
Covariates 
     Wards* 
X2 
 
B9 
 
O6 
 
Y2 
 
W2 
 
R2 
1960-  
1982 
3 4  1 6 4 Number of nurses’ 
graduation years in 
categories 1983-
2004 
12 10 13 12 10 10 
Total 15 14 13 13 16 14 
0-5 years 10 8 11 10 11 9 
6-10 years  3 1 1 3 1 
11-15 years 2 2 1 2 1 2 
16-20 years     1  
Practical ex-
perience 
> 21 years 3 1    2 
Total 15 14 13 13 16 14 
HöFa 1 5 3 3 3 3 3 
Management       
Number of 
nurses with 
further edu-
cation  Other 1 3  2 1  
Total 6 6 3 5 4 4 
January-
March 2003 
0.0 % 7.7 % 0.0 % 0.0 % 0.0 % 0.0 % Staff turnover 
percent-rate 
January-
March 2004 
0.0 % 11.5 % 0.0 % 0.0 % 4.0 % 0.0 % 
* = Ward names are changed to secure anonymity  
Discussion 
Nursing diagnoses. Before implementing nursing diagnoses through the educational inter-
vention, nursing problems were formulated as problems - without the theoretical back-
ground of the NANDA-I classification. As described in the literature, there is both an art 
and a science to nursing diagnoses. Art is a creative force, whereas science is a systematic 
110 
Chapter 6 
 
force (Avant, 1990). Even if the hospital standard required nurses to specify nursing prob-
lems as patient problems, which nurses address, many did not fulfill this criterion. Nurses 
were also required to add the signs/defining characteristics and the reasons (etiology) to the 
problem statements. However, correct signs/symptoms and etiologies were hardly found in 
the pretest data. The same was true for etiologies: while only some nursing problems based 
on etiologies, many were incorrect. After implementing nursing diagnoses, the art of crea-
tively stating individual diagnoses was found. The posttest data showed almost no nursing 
diagnoses without signs/symptoms, but not all signs/symptoms were correct (internally re-
lated) to the diagnosis stated. 
Nursing interventions. While the data prior to the implementation of standardized language 
often showed more or less specific nursing interventions, the data of measurement 2 re-
vealed not only more specific interventions, directed to affect the etiology of the nursing 
diagnosis; the interventions also pointed to reach the nursing goals, resulting in more com-
prehensive and more effective interventions. 
Nursing outcomes. After implementation of nursing diagnoses, interventions and related 
outcomes through education/case studies, the nursing documentations contained clear de-
scriptions of improvements in patient’s symptoms, improvements of patient’s knowledge 
state, improvements of patient’s coping strategies, improvements in self-care abilities and 
improvements in functional status of the patient. Measurement 2 showed that the outcomes 
formulated were more often internally related to the diagnosis stated and to the interven-
tions performed. Results of nursing outcomes showed the highest standard deviation (SD = 
.95) of the three concepts. 
The strength of this study lies in the research project’s features: evaluation of the NANDA-
I nursing diagnoses by using the PES format in connection with nursing interventions and 
outcomes, measured by Q-DIO. Only wards with similar characteristics were chosen to 
participate in the study in order to get comparable data. Possible confounding variables 
such as educational level and experience of nurses were documented and showed no differ-
ences among wards and among measurement points 1 and 2. Staff turnover was the only 
variable showing a difference. However, no significant covariable effect on the outcome 
variable was found, and therefore we conclude that confounding variables were controlled 
adequately. Documentation evaluation can be seen as a limitation of the study: The as-
sumption was, improved documentation reflects improved practice. One could argue, that 
secondary data (nursing documentation) were assessed, without direct measurement of 
nursing interventions and patient outcomes. This argument points to the need for further 
research on the reliability of documented outcomes and their direct measurement. 
Conclusions 
To improve nursing diagnostics documentation, nurses did benefit from training in diag-
nostic reasoning and by applying NANDA-I, NIC and NOC (Carlson, 2006; Lunney, 
2006). The significant improvement found in this study is encouraging for nurses, educa-
tors and nurse managers. The study supports the need to state accurate nursing diagnoses to 
reach favorable patient outcomes (Lunney, 2006). It also supports the effect through educa-
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tional measures (Florin, Ehrenberg, & Ehnfors, 2005; Thoroddsen, Bragadòttir, Erlends-
dòttir, Thorsteinsson, & Thorsteinsdòttir, 2005). To reach favorable patient outcomes, 
nursing diagnoses must be linked with interventions, specific to an identified etiology, and 
nursing-sensitive patient outcomes must be identified. 
For the hospital, the benefit of the study consists in a scientific evaluation of the implemen-
tation of nursing diagnoses. The nurse managers got detailed information about the per-
formance of documenting nursing diagnoses, interventions and outcomes. This kind of in-
troduction process and evaluation is up to now unique: the academic support in the imple-
mentation and evaluation of the NANDA-I nursing diagnoses in connection with nursing 
interventions and outcomes. A positive intervention effect was found. Staff education led 
to enhanced quality of documented nursing diagnoses, interventions and outcomes, meas-
urable in the documentation. Formerly, it was reported that the quality of care plans had no 
evidenced impact on patient outcomes (Currell & Urquhart, 2003; Daly, Buckwalter, & 
Maas, 2002). In our study, higher quality nursing diagnosis documentation and etiology 
specific nursing interventions correlated with improvements in nursing-sensitive patient 
outcomes documented.  
Implications 
Based on the results of this study and our experiences made, the next step is to implement 
NNN in the electronic patient documentation by applying the criteria for the quality of 
documentation, displayed in Q-DIO. Such a software program must contain automated 
linkages between NNN (Brokel & Nicholson, 2006; Rivera & Parris, 2002), the nursing 
assessment and also between the nursing progress notes. This study supports the use of the 
Q-DIO in evaluating documentation of nursing diagnoses, interventions and outcomes. The 
Q-DIO is useful as an audit tool and is recommended that it be developed as an integrated 
feature in the electronic health record. The study demonstrated that after implementation of 
nursing diagnoses, correspondingly effective nursing interventions were performed and 
that the documented nursing outcomes described improved nursing outcomes. 
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Teaching nursing diagnostics: A randomized trial 
Abstract 
Purpose. To evaluate the effect of educational measures enhancing nurses’ abilities to state 
nursing diagnoses, to select interventions, and to attain and document nursing outcomes by 
applying the NANDA-I, NIC and NOC (NNN) classifications. 
Design. In a cluster randomized controlled experimental study, nurses from 3 wards re-
ceived Guided Clinical Reasoning, an interactive learning method. Three wards, receiving 
Classic Case Discussions, functioned as control group.  
Methods. The quality of 225 randomly selected nursing records, containing 444 (4 x 111) 
documented nursing diagnoses, corresponding interventions and outcomes was evaluated 
by an instrument called Quality of Diagnoses, Interventions and Outcomes (Q-DIO). 18 
Likert-type items with a 0-4 scale of the Q-DIO were applied. The effect of Guided Clini-
cal Reasoning was tested against Classic Case Discussions using T-tests and mixed effects 
model analyses.  
Findings. The mean scores for documented nursing diagnoses, interventions, and out-
comes increased significantly in the intervention group. Guided Clinical Reasoning led to 
higher quality of nursing diagnosis documentation; to etiology specific nursing interven-
tions and to enhanced nursing-sensitive patient outcomes documented. In the control 
group, the quality was unchanged. 
Conclusions. Interactive learning methods are needed to support nurses in diagnostic rea-
soning and documenting nursing care. The study implicitly supports the use of the NNN 
classification and implications can be drawn for the electronic nursing documentation. 
116 
  Chapter 7 
Introduction 
Standardized language facilitates written but is essential for electronic health record docu-
mentation (Thoroddsen, 2005). The goal in the United States is to have all healthcare 
events electronically documented by 2010 (Lunney, 2006a). Similar developments are seen 
in Europe. Swiss health law requires measurability and quality assurance measures for all 
health care interventions to attain favorable patient outcomes (KVG, 1995). The challenge 
for many institutions is to help nursing staff refine their understanding of nursing diagno-
ses, to accurately identify patient problems and develop appropriate care plans (Lee, 2005). 
In a previous study, we evaluated the initial implementation of nursing diagnoses, interven-
tions and outcomes in a pre-post intervention design by assessing nursing documentations. 
The results showed significant improvements in the quality of documentation (Müller-
Staub, Needham, Odenbreit, Lavin, & van Achterberg, 2007). This study aims to investi-
gate the effects of Guided Clinical Reasoning to further improve nurses’ critical thinking 
and performance. Guided Clinical Reasoning applies a special, interactive learning ap-
proach using iterative hypothesis testing and is performed by using real, actual patient 
cases. It aims to enhance diagnostic accuracy and to attain favorable patient outcomes 
(Lunney, 2003; Müller-Staub, 2006; Müller-Staub & Stuker-Studer, 2006; Odenbreit, 
2002c). Thus, the present study aims to investigate the effects of Guided Clinical Reason-
ing versus Classic Case Discussions on nurses’ abilities to state accurate nursing diagno-
ses, to select effective nursing interventions and to reach and document favorable nursing 
sensitive patient outcomes. 
Background 
Although nursing educators acknowledge the importance of developing skills in diagnostic 
reasoning, the majority of nursing programs do not require nursing students to acquire a 
specified level of competence in diagnostic reasoning (Smith-Higuchi, Dulberg, & Duff, 
1999). Studies reported that nurses must be better trained concerning nursing diagnoses, 
signs and symptoms as well as the etiology (Delaney, Herr, Maas, & Specht, 2000; Lun-
ney, 2003; Rivera & Parris, 2002). Investigations showed nurses’ difficulties with making 
a diagnosis; 44 % of the nursing diagnoses were not based on etiological factors (Lunney, 
2003; Smith-Higuchi et al., 1999). Nurses showed to be unfamiliar with etiological factors, 
ignore descriptions of related nursing goals, dutifully check interventions without evaluat-
ing them and choose unspecific evaluations to asses nursing outcomes (Lee, 2005). The 
implementation of standardized language into nursing documentation is not enough to meet 
nurses diagnostic reasoning education needs (Lee, 2005; Müller-Staub, Lavin, Needham, & 
van Achterberg, 2006; Smith-Higuchi et al., 1999). Case discussion methods are claimed to 
facilitate the development of diagnostic reasoning and subsequent care planning, if interac-
tive learning methods are applied (Lunney, 2001; Müller-Staub, 2006; Müller-Staub & 
Stuker-Studer, 2006). However, empirical studies are needed to test such claims by evalu-
ating their the effect on nurses’ ability to state nursing diagnoses, select appropriate inter-
ventions, and identify and reach desirable nursing sensitive patient outcomes. 
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Objectives and study design 
In Swiss hospitals, the initial implementation (2003-2004) of nursing NANDA-I, NIC and 
NOC (NNN) showed positive effects on nursing diagnoses, interventions and outcome 
documentation (Müller-Staub et al., 2007). The present study aimed to investigate the ef-
fect of Guided Clinical Reasoning, a case discussion method. This method aims to further 
enhance nurses’ abilities to state and document accurate nursing diagnoses, to link them 
with effective nursing interventions and to reach and document favorable patient outcomes. 
The following research questions were addressed:  
(1) Does Guided Clinical Reasoning lead to a quality improvement in nursing documenta-
tion, specified as a) Correctly stated, accurate nursing diagnoses, including 
signs/symptoms and etiology, b) Coherent nursing interventions specific for the identified 
etiology, including planning and implementation and c) Nursing outcomes describing the 
improvement in patients?  
(2) Is the proposed improvement larger than potential improvement in a control condition 
using Classic Case Discussions? 
A cluster-randomized trial was conducted with three wards receiving Guided Clinical Rea-
soning (the intervention) and three wards receiving Classic Case Discussions (the control 
condition). Guided Clinical Reasoning (see study intervention) is supposed to foster 
nurses’ critical thinking and diagnostic expertise. It was hypothesized that Guided Clinical 
Reasoning enhances the quality of documentation of diagnoses, interventions and out-
comes to a higher level than the control condition.  
Research setting 
From a total of 18 hospital wards, six comparable wards were chosen for study participa-
tion to allow cluster randomization. Comparable ward characteristics were: a) having one 
advanced degree nurse working on the ward, b) having one nurse educator working on the 
ward, c) having a comparable ratio of full-time to part-time nurses, d) either mixed (medi-
cal/surgical) or medical wards, and e) comparable ratios of nurses to patients.  
Nursing diagnoses, interventions and outcomes (based on NNN) are described in the nurs-
ing documentation. Nursing documentations of this hospital comprise 9-38 (mean = 17.5) 
pages per patient, and all documentations (100%) include a standardized care plan without 
explicit nursing diagnoses, but with interventions ordered along Activities of Daily Living. 
Nursing diagnoses are documented in the individual care plan and contain from 1-9 (mean 
= 2) nursing diagnoses. The portion of nursing documentations including an individual 
care plan before this study was 58.9 %. Reassessments of the nursing diagnoses are docu-
mented not solely in individual care plans, but also on monitoring sheets, protocols (e.g. 
fluid/wound/pain) and in nursing progress notes. The same applies for the planning and 
evaluation of nursing interventions and outcomes, which are also documented in the above-
mentioned sheets. 
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Methods 
Sampling and data collection 
Nursing diagnoses (and their related nursing interventions and outcomes) formed the units 
of investigation. The wards were selected as the unit of randomization, because the team of 
nurses manages nursing records and the educational measures could not address isolated 
nurse individuals. The six comparable wards were cluster randomized by drawing sealed 
envelopes with three receiving Guided Clinical Reasoning and three receiving Classic Case 
Discussions. Nursing documentations of these wards were assessed at baseline and three to 
seven months after the study intervention (data retrieval at baseline: Aug-Dec 2004; dura-
tion of intervention: Jan-May 2005; data retrieval post intervention: Aug-Dec 2005). The 
quality of 444 randomly selected documented nursing diagnoses, related interventions and 
outcomes was analyzed. To guarantee a balanced sample, 37 nursing diagnoses, their re-
lated interventions and outcomes were analyzed from each ward at both measurement 
points. Inclusion criteria for nursing documentations were length of stay of at least 4 days, 
and the existence of an individual care plan. All 18 hospital wards were informed about the 
ongoing study to evaluate nursing diagnoses performance. None of the wards were aware 
of study participation or group allocation. To guarantee blinding, the nursing documenta-
tions were drawn from the archives and not taken from the wards. The nursing records 
were retrieved using a random digit table. Nursing documentations were collected by nurs-
ing experts of the hospital who had been instructed on the sampling procedure. The nursing 
documentations were then anonymised, copied, coded, and passed on to the first author for 
analysis. The ethic board of the hospital granted permission to conduct the study. 
Study intervention: Guided Clinical Reasoning to enhance the quality of nursing diagno-
ses, interventions and outcomes 
The intervention consisted of monthly Guided Clinical Reasoning of 1.5 hours for the pe-
riod of five months, giving rise to a total of 22.5 hours. Guided Clinical Reasoning pro-
vides an interactive learning method, applying questions and iterative hypothesis testing 
(Odenbreit, 2002c). Iterative hypothesis testing methods are used for personal development 
of individuals, or exchange of experiences as a means of knowledge management 
(Reinmann-Rothmeier & Mandel, 1997; Siebert, 1997; Staub, 1990; Steiner, 2001). A 
nurse scientist, specialized in Guided Clinical Reasoning and NNN, led the sessions in the 
intervention group. Real cases of hospitalized patients were employed to facilitate critical 
thinking and reflection. The method includes strategies of posing questions: the nurses are 
asked to obtain diagnostic data of actual, known patients. They are questioned for 
signs/symptoms seen in the patient, and about possible etiologies and linkages with effec-
tive nursing interventions. Accurate nursing diagnoses and effective nursing interventions 
were stated for the patients by use of the NNN-Classification outlined in a textbook 
(Doenges, Moorhouse, & Geissler-Murr, 2002). Through several guided steps, the nurses 
acquire specific knowledge about NANDA-I nursing diagnoses to improve the accuracy of 
diagnoses, the choice of coherent, effective interventions and of favorable nursing out-
comes, describing improvements in patients (Lunney, 2006a; Odenbreit, 2002c). The 
nurses were to learn to precisely describe improvements in patients’ symptoms, improve-
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ments of patient’s knowledge state, improvements of patients’ coping strategies, improve-
ments in self-care abilities and improvements in functional status of the patient (Maas, 
Johnson, & Kraus, 1996; Moorhead, Johnson, & Maas, 2003; Odenbreit, 2002a, 2002b, 
2002c). This improvement was supposed to be measurable in nursing documentation 
(Doenges et al., 2002).  
The control group received Classic Case Discussions to support utilization of NANDA-I 
nursing diagnoses, and related interventions and outcomes. The duration was the same as 
in the intervention group. This means that in the control group, critical thinking skills were 
not specifically fostered and the method of iterative hypothesis testing was not applied. In-
stead, knowledge distillation was used. Knowledge distillation means dispersion of know-
ledge through information giving rather than through questioning learners (Reinmann-
Rothmeier & Mandel, 1997; Siebert, 1997). A nursing expert led this group. Table 1 illus-
trates the methods used in both groups.  
Table 1. Guided Clinical Reasoning used in the intervention group and Classic Case Discussions applied in the control 
group 
Method Guided Clinical Reasoning (intervention group) Classic Case Discussions (control group) 
Duration 1.5 hours during a period of five months. The inter-
vention totaled 22.5 hours. 
1.5 hours during a period of five months. 
The intervention totaled 22.5 hours. 
Specification 
of method 
used 
Discussion of real cases of hospitalized patients.  Discussion of real cases of hospitalized pa-
tients. 
Aim of method 
used 
To facilitate critical thinking and reflection, in order 
to state accurate NANDA-I nursing diagnoses, re-
lated interventions and outcomes. 
To support utilization of NANDA-I nursing 
diagnoses, related interventions and out-
comes. 
Pedagogical 
approach 
Interactive method, using iterative hypothesis test-
ing by asking questions.  
To obtain diagnostic data, nurses were asked for 
signs/symptoms seen in the patient, and asked for 
possible etiologies, as well as to link them with 
effective nursing interventions.  
Nurses were fostered to state nursing outcomes, 
coherent to the nursing interventions and to the eti-
ologies stated. 
Accuracy was verified by asking questions and by 
applying nursing diagnoses, interventions and out-
comes theory. 
Knowledge distillation, no iterative hypothe-
sis testing applied. 
 
Knowledge about interventions and out-
comes was presented. 
Pedagogical 
approach, 
specified to the 
content of the 
session 
Internal coherence between nursing diagnoses’ 
etiologies and effective nursing interventions, to 
reach favorable patient outcomes, was emphasized 
through reflection and verification. 
Knowledge was dispersed by information 
giving about relations between diagnoses, 
interventions and outcomes. 
Qualification 
of leader  
Nursing Scientist, holding a masters degree in nurs-
ing science and in nursing education, specialized in 
Guided Clinical Reasoning and specialized in 
NNN.  
Nursing Expert, holding an advanced degree 
in nursing management, not masters pre-
pared. Educated in NNN. 
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Instrumentation 
A measurement instrument called Quality of Diagnoses, Interventions and Outcomes (Q-
DIO) tested in previous studies was applied (Müller-Staub et al., In Review-a, In Review-
b). Q-DIO contains four concepts including 29 items: nursing diagnoses as process, nurs-
ing diagnoses as product, nursing interventions, and nursing-sensitive patient outcomes. 
For the present study, we used the 18 relevant items of nursing diagnoses as product, inter-
ventions and outcomes. Internal consistency as measured for the subscales by Cronbach’s 
alpha in our previous study for nursing diagnoses was 0.98; for nursing interventions 0.90; 
and for nursing-sensitive patient outcomes 0.99. Clinical trial testing further included test-
retest to measure the reliability of the Q-DIO and demonstrated a Kappa of 0.95, and Pear-
son’s ρ of 0.98. Interrater reliability as measured by Cohen’s, Kappa was estimated as 
0.947 (Müller-Staub et al., In Review-a, In Review-b). 
Data analysis 
The effect of Guided Clinical Reasoning was judged by comparing the documented quality 
of nursing diagnoses, nursing interventions and outcomes (dependent variables) at baseline 
and post-intervention. Post-intervention data were assessed starting three months after the 
study intervention to avoid analyzing nursing documentations developed during the inter-
vention period. The quality of nursing diagnoses, interventions and outcomes was meas-
ured by adding the scores on the 5-point scales (0 to 4) for each item of the relevant Q-DIO 
subscales and dividing the total score by the number of items, with the highest attainable 
mean for all three concepts being 4. T - tests were employed to compare results for the 
three concepts.  
As the study was performed at six (2x3) wards, clustering of data at the level of wards was 
considered. Therefore, in addition to the T-tests, a mixed effects model with fixed effects 
for the interaction of time and group and random effects for ward and time interaction was 
performed. In addition, we explored the relevance of possible confounders related to the 
wards (nurses’ number of years since graduation, years of practical experience, staff turn-
over, type of further education in ward nurses) by running the mixed model with and with-
out these potential confounders. 
Findings 
Sample 
Patient sample: The nursing diagnoses analyzed referred to 130 female (f) and 95 male (m) 
patients (N = 225). At baseline, 37 (f) and 19 (m) were in the intervention group, and 34 (f) 
and 24 (m) in the control group. After the study intervention, 33 (f) and 26 (m) were in the 
intervention and 26 (f) and 26 (m) in the control group. 
Age at baseline: 8 patients of the intervention, and 3 of the control group were 18 – 42 
years old. 15 patients of the intervention, and 19 of the control group were between 43 – 69 
years; and 33 patients of the intervention and 36 of the control group were older than 69 
years.  
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Age at post-intervention: 3 patients of the intervention, and 2 of the control group were  
18 – 42 years old. 18 patients of the intervention, and 18 of the control group were between 
43 – 69 years; and 38 patients of the intervention and 32 of the control group were older 
than 69 years. 
Patients’ medical conditions were coded in two classes: Medical (heart- and pulmonary 
diseases/internal medicine) and surgical (general surgery/orthopedics). At baseline,  
43 medical (med) and 13 surgical (surg) were in the intervention, and 44 (med) and 14 
(surg) in the control group. After the study intervention, 39 (med) and 20 (surg) were in the 
intervention group and 33 (med) and 19 (surg) in the control group. No statistically signifi-
cant differences were found for gender, age, and medical condition in relation to group al-
locations. 
Individual care plans: The rate of individual care plans (containing nursing diagnoses, in-
terventions and outcomes) in nursing documentations of the intervention wards was 60.9 % 
at baseline and 63.06 % at post-intervention. On the control wards, the rate was 51.48 % at 
baseline and 56.83 % at post-intervention. None of these differences were statistically sig-
nificant. 
Nursing diagnoses 
Before Guided Clinical Reasoning, the mean score on the Diagnosis as Product scale of the 
Q-DIO in the intervention group was 2.69 (SD = 0.90) compared with 3.70 (SD = 0.54, 
p < 0.0001) at post intervention. A statistically significant improvement in correctly stating 
accurate nursing diagnoses, including improvements in assigning signs/symptoms and cor-
rect etiologies was found. Also a higher coherency between diagnostic etiologies and re-
lated nursing goals to achieve favorable patient outcomes was found. In the control group 
the baseline mean score for nursing diagnoses was 3.13 (SD = 0.89) compared with 2.97 
(SD = 0.80, p = 0.17) at the second measurement (Table 2). 
Nursing interventions 
Before Guided Clinical Reasoning in diagnoses, interventions and outcomes, the mean 
score on the Q-DIO intervention scale in the intervention group was = 2.33 (SD = 0.93) 
compared with 3.88 (SD = 0.35, p < 0.0001) at post intervention. These results demon-
strate a statistically significant increase in naming and planning concrete, clearly named 
nursing interventions, showing what intervention will be done, how, how often, and who 
does the intervention. The interventions were formulated more coherent and specific to the 
etiologies of the nursing diagnoses; and included the documentation of interventions per-
formed. In the control group, the baseline mean score was = 2.70 (SD = 0.88) compared to 
2.46 (SD = 0.95, p = 0.05), at the second measurement (Table 2). 
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Nursing outcomes 
Before Guided Clinical Reasoning in diagnoses, interventions and outcomes, the mean 
score of the intervention group in nursing outcomes was = 1.53 (SD = 1.08) compared with 
3.77 (SD = 0.53, p < 0.0001) at post intervention. These results show a statistically signifi-
cant improvement in documenting observably and measurably formulated nursing out-
comes in the intervention group, and the outcomes contained descriptions of improvements 
in patients. In the intervention group, improvement was also found in documenting the in-
ternal coherence between nursing diagnoses, interventions and outcomes. In the control 
group, the baseline mean was = 2.02 (SD = 1.27) compared to 1.94 (SD = 1.06, p = 0.62) 
at the second measurement (Table 2). 
 
Table 2. Pre- and post-intervention score means for Q-DIO scales on nursing diagnoses, interventions and outcomes 
in the intervention and control group 
 
 
Nursing Diagnoses 
Pre-intervention  
mean score (Std. Dev.) 
Post-intervention  
mean score (Std. 
Dev.) 
T-Test: Significance  
(2-tailed) 
Intervention group 2.69 ( .90) 3.70 ( .54) p = 0.0001 
Control group 3.13 ( .89) 2.97 ( .80) p = 0.17 
 
Nursing Interventions  
Intervention group 2.33 ( .93) 3.88 ( .35) p = 0.0001 
Control group 2.70 ( .88) 2.46 ( .95) p = 0.05 
 
Nursing Outcomes  
Intervention group 1.53 ( 1.08) 3.77 ( .53) p = 0.0001 
Control group 
 
2.02 ( 1.27) 1.94 ( 1.06) p = 0.62 
Effects of clustering at the ward level and relevance of potential confounders 
The mixed model including random effects for ward and time interaction, confirmed the 
effects found in the T-tests, as the fixed effects for time and group interaction in the model 
was highly significant for nursing diagnoses (F = 102.64, df = 218, p < 0.001), nursing in-
terventions (F = 278.11, df = 218, p < 0.001) and nursing outcomes (F = 392.23, df = 218,  
p <0.001). A second model including the potential confounders (nurses’ number of years 
since graduation, years of practical experience, staff turnover, type of further education in 
ward nurses) led to similar results. 
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Table 3. Ward characteristics 
 
 
 
Ward characteristics 
Wards 
Control 1
 
Inter-
vention 
1 
 
Con-
trol 2 
 
Inter- 
vention 2 
 
Control 3 
 
Inter- 
vention 3 
1960-1982 3 5  1 4 7 Number of nurses’ with 
graduation years in cate-
gories  1983-2005 
12 13 14 13 10 11 
Total 15 18 14 14 14 18 
0-5 years 9 9  10 8 10 
6-10 years 1 4 12 2 2 4 
11-15 years 2 3 1 2 1 2 
16-20 years  1 1  1 2 
Practical experience 
> 21 years 3 1   2  
Total 15 18 14 14 14 18 
HöFa 1 1 1 1 1 1 1 
Management 1 1 1 1 1 1 
Number of nurses with fur-
ther education  
Other 1      
Total 3 2 2 2 2 2 
Staff turnover percent-rate January-August 
2005 
5 % 0.0 % 6.1 % 0.0 %   0.0 % 14.3 % 
 
Discussion 
This study set out to investigate the effect of Guided Clinical Reasoning to enhance nurses’ 
ability to state and document accurate nursing diagnoses, to link them with effective nurs-
ing interventions and to reach and document favorable patient outcomes.  
In the patient sample, medical conditions were distributed equally over both groups and at 
both measurement points. Research indicates that nursing diagnoses predict patient out-
comes independently of medical diagnoses and that nursing care is an independent predic-
tor of patient hospital outcomes (Welton & Halloran, 1999, 2005). Since no significant dif-
ferences were found in medical conditions between intervention and control wards and be-
tween pre- and postintervention, bias was assumed to be excluded (Welton & Halloran, 
1999, 2005). A possible selection bias due to the inclusion of patient records with individ-
ual care plans only could be considered. However, the change of two percent of individual 
care plans between baseline and post-intervention was non significant.  
Nursing diagnoses. Prior to Guided Clinical Reasoning, deficits in documenting correct 
signs/symptoms and etiologies were found in both groups. At post intervention, most nurs-
ing documentations showed accurate and internally related etiologies to the diagnosis 
stated in the intervention group, whereas a – statistically non-significant – decline was 
found in the control group. This decline may indicate that without further training the 
124 
  Chapter 7 
knowledge nurses gained through the initial implementation of nursing diagnoses did not 
persist. The results in the intervention group demonstrate a positive effect attributable to 
Guided Clinical Reasoning and thoroughly applying NANDA-I diagnoses, linked with 
NIC interventions and NOC outcomes. 
Nursing interventions. The data prior to Guided Clinical Reasoning often showed more or 
less specific nursing interventions. At post intervention, the nursing documentations of the 
intervention group revealed a statistically significant improvement in the quality of planned 
and performed interventions. Most of the interventions were correctly related to the etiol-
ogy of the stated nursing diagnosis, and linked with nursing sensitive patient outcomes. 
Nursing outcomes. Nursing outcomes showed the lowest pre-intervention mean scores of 
the three concepts. Although the hospital standard of nursing documentation required 
nurses to reassess nursing diagnoses, to evaluate the effects of nursing interventions and to 
assess nursing outcomes, this was often not performed. After Guided Clinical Reasoning, 
the nursing documentations contained more precise descriptions of improvements in pa-
tients’ symptoms, knowledge, coping strategies, self-care abilities, and functional status in 
the intervention group. The outcomes described were also better than at pre-intervention 
and than in the control group. Nursing documentations of the intervention group showed 
outcomes that were more precisely and internally related to the diagnosis stated. Most 
nursing outcomes were also internally and correctly related to the performed nursing inter-
ventions. As an example, the nursing outcome “Mobility = Ability to move purposefully in 
own environment independently”, including the indicator “3 = with assistive device, in 
medium velocity, small distances on the ward” demonstrated that the nursing outcome was 
reached. This outcome was correctly related to the documented interventions “Exercise 
therapy: Ambulation, “Exercise promotion: Strength training”, and ”Body mechanics pro-
motion”. In the control group, the nursing outcomes were less enhanced and were often de-
scribed imprecisely. The nursing outcome mean score diminished in the control group. 
Limitations. Despite the randomization of wards into intervention and control group and a 
random selection of nursing documentations, generalizability should not automatically be 
assumed because Guided Clinical Reasoning was tested in one hospital only. The effect of 
Guided Clinical Reasoning was assessed from three to seven months after the study inter-
vention. Thus, no conclusions can be drawn about long-term effects. Some studies suggest 
that nurses can miss documenting nursing interventions or outcomes reached (Allen, 1998; 
Heartfield, 1996). The possibility of insufficient documentation by the nurses in this study 
cannot be excluded. In Switzerland, comprehensively recording nursing data has a legal 
character and therefore, nursing documentations are treated as valid data (Bundesbehörden 
der Schweizerischen Eidgenossenschaft, ; Patientengesetz, 2004). There is no evidence that 
nurses document interventions that were not performed, or enhanced patient outcomes 
without having seen these in patients. A limitation of this study is the fact that no measure 
of agreement between documentation and performance was assessed. 
The means show that the level of performance in the intervention group is almost the scale 
maximum for the three scales. This implicates that the maximum score was reached many 
times, which in turn asks for some discussion as effects could have been larger if the scale 
would allow more variety. A previous study evaluating the initial implementation of NNN 
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diagnoses, interventions and outcomes has demonstrated, that the whole scale range was 
used (Müller-Staub et al., 2007). Q-DIO might be less suitable in measuring further im-
provements after initial implementation of nursing diagnoses, interventions and outcomes. 
Adding a wider range however, might not to be a solution as it could increase changes of 
disagreement between raters and compromise scale reliability. Former instruments used 
less wide ranges (2 to 3-point scales) to measure documented nursing diagnoses (Björwell, 
Thorell-Ekstrand, & Wredling, 2000; Dobrzyn, 1995; Müller-Staub, 2003). The achievable 
range of nursing diagnoses, interventions and outcomes documentation quality seems to be 
reached by the 5-point scale. Interrater reliability of Q-DIO as measured by Cohen’s, 
Kappa was estimated as 0.947 in a previous study (Müller-Staub et al., In Review-b). The 
items of the Q-DIO ratings were subjected to a classical statistical item analysis. Item dis-
crimination validity was reported in corrected Item-Total Correlations, which should be  
> 0.3. All items met this requirement (nursing diagnoses items were > 0.8; all nursing in-
tervention items were > 0.7; and all outcome items were for > 0.9). The frequency of en-
dorsement of the items were well met (Müller-Staub et al., In Review-b). 
The longitudinal study design covering over 17 months and the use of the Q-DIO as a vali-
dated instrument strengthen the study results (Müller-Staub et al., In Review-a, In Review-
b). Nursing diagnoses documentation was not associated with demographic and work ex-
perience factors of age (grouped), education (degree or post-degree), nor with prior instruc-
tion of nursing diagnoses. Based on the fact that wards with similar characteristics partici-
pated in the study and that a mixed effects model with fixed effects for the interaction of 
time and group and random effects for ward and time interaction led to similar results with 
and without inclusion of the variable ward, we conclude that confounding variables were 
controlled (Smith-Higuchi et al., 1999). The hypothesis that Guided Clinical Reasoning 
enhances the quality of documentation of diagnoses, interventions and outcomes was thus 
supported. 
Conclusions 
Through Guided Clinical Reasoning, the nurses acquired critical thinking skills and applied 
these skills in their clinical practice. The results corroborate previous research describing 
that, if critical thinking skills and clinical reasoning are to be employed in clinical areas, 
these skills should be integrated into and exercised in clinical practice (Greenwood, 2000). 
By focusing on the internal coherence between diagnoses, interventions and outcomes, and 
by frequently evaluating the nursing sensitive patient outcomes in Guided Clinical Reason-
ing, nurses were encouraged to perform ongoing self-evaluation and reflection. The find-
ings implicitly support the feasibility of NNN because a) only the NANDA-I diagnoses 
contain allocated signs/symptoms and etiologies and b) only these three classifications con-
tain predetermined and tested linkages between diagnoses, effective interventions and de-
sirable outcomes. The results of this study sustain the assumption that nurses, educated as 
diagnosticians using NANDA-I, NIC and NOC, can achieve high accuracy nursing diagno-
ses, effective interventions and enhanced nursing sensitive patient outcomes (Lunney, 
2006a). 
126 
  Chapter 7 
The control group’s results are supported in the literature: Often, nurses were not compe-
tent diagnosticians lacking especially critical thinking skills and knowledge about nursing 
diagnoses to accurately diagnose (Lunney, 2006b; Morolong & Chabel, 2005; Smith-
Higuchi et al., 1999). Guided Clinical Reasoning led to statistically highly significant bet-
ter nursing outcomes documented in the intervention group. It is generally accepted that 
clinical experts require not only psychomotor and affective skills, but also complex critical 
thinking skills (Smith-Higuchi et al., 1999).  
Given the present trend in health care focusing on electronically produced chart audits to 
reveal indicators of quality of care (Lee, 2005) our findings suggest, that Guided Clinical 
Reasoning can foster nurses’ ability to improve diagnostic reasoning and quality nursing 
documentation. The experiences from this study can be applied for further in-service pro-
grams by institutions replacing traditional, manually written care plans with an NNN based 
nursing documentation. Guided Clinical Reasoning may facilitate other nurses and educa-
tors with the transition process implied by the electronic health record. 
Based on the results of this study, the next step is to implement NNN in the electronic pa-
tient documentation by applying the criteria for the quality of documentation displayed in 
Q-DIO. Such a software program must contain automated linkages between NNN (Brokel 
& Nicholson, 2006; Rivera & Parris, 2002), and between NNN and nursing assessment, 
and nursing progress notes. The Q-DIO showed to be useful as an audit tool and is recom-
mended for development as an integrated feature in the electronic health record. 
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General discussion 
The aim of this thesis was fourfold. Our first aim was to provide insight into different 
classifications to assist decision makers in choosing a classification for the implementation 
into nursing practice. To investigate the effects of nursing diagnostics implementation and 
use was the second aim. The third aim was to develop an instrument, which measures the 
quality of documented nursing diagnoses, interventions, and outcomes. The fourth aim 
was to evaluate the initial implementation (teaching and application) of nursing diagnoses, 
interventions and outcomes in a Swiss hospital; and to assess the effect of consecutive 
Guided Clinical Reasoning and Classic Case Discussions in assisting nurses to more accu-
rately state nursing diagnoses and to link them with interventions and outcomes. 
With regard to the first aim, a literature review and interviews were conducted. The re-
sults showed that nursing diagnosis classifications need to describe the knowledge base 
and subject matter for which the nursing profession is responsible and that each class of 
diagnoses has to fit within a central concept or domain[1-3]. The ICF and NANDA-I are the 
only two classifications built on conceptually driven classes, fitting in a central concept. 
Another important classification criterion is that each diagnosis possesses a definition, di-
agnostic criteria, and related etiologies. NANDA-I is the only classification meeting this 
criterion. The criteria matrix developed to evaluate the different classification demon-
strated to be a useful and literature-based tool (chapter 2). It showed NANDA-I to be the 
only classification that defines nursing diagnoses conceptually and meets most of the clas-
sification criteria. Interviews with nursing experts confirmed the findings of the literature 
review. Therefore we concluded NANDA-I to be the best-researched and most widely im-
plemented classification in Switzerland and internationally and suggested it for implemen-
tation (chapter 2). The exclusion of the Omaha System and the Clinical Care Classification 
(CCC) can be seen as a limitation of this study. The selection of the classifications to be 
evaluated was based on the recommendations of a Swiss expert panel, which proposed to 
include the most well known systems with published research findings. Other reasons for 
exclusion of Omaha and CCC were that they lacked translation into German and their in-
ternational use was limited. The criteria matrix can be seen as useful in evaluating distinc-
tions of the nursing knowledge base that undergirds each classification. It is the PES for-
mat that permits discrimination between the complex descriptions (definitions, key fea-
tures, signs/symptoms) of life processes/responses from less complex professional termi-
nologies that are only definitional in nature such as the ICNP®. Expert’s opinion revealed 
NANDA-I - as opposed to ICNP®, ICF and ZEFP - to display a proximity to nursing prac-
tice that allows nurses to use it in diagnostic reasoning and care planning. One could argue 
the differences obtained in this study might have been anticipated, since ICNP®, ICF, 
NANDA-I and ZEFP were developed for different purposes. So they should not be ex-
pected to meet the criteria for nursing classifications equally. While differences among 
classifications may be expected among classification developers, differences are not as ap-
parent to less knowledgeable classification users. The value of applying the matrix criteria 
across classifications is that it clarifies differences for the clinical nurse, the administrator, 
and the educator and even to those skilled in informatics but not fully informed on classifi-
cation differences. 
The second aim was to investigate the effects of nursing diagnostics implementation and 
use by performing a systematic literature review. The inclusion criteria were met by 36 ar-
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ticles, which were chosen for this study. Most of the studies (29) were rated as B Grades of 
Recommendation (GR) and 2 b Levels of Evidence (LE) or higher. Nursing diagnosis use 
improved the quality of documented patient assessments, and the identification of com-
monly occurring diagnoses within similar settings, (chapter 3). After educational measures, 
significant improvements in the documentation of diagnoses, interventions and outcomes 
were found[4-6]. However, limitations in diagnostic accuracy, reporting of signs/symptoms, 
and etiology were also reported[7-12]. Despite these results, the studies demonstrated a trend 
that nursing diagnostics implementation improved the quality of interventions documented, 
and of outcomes attained. The results indicate that merely stating diagnostic titles is insuf-
ficient to capture patients’ needs. Only etiology specific diagnoses are the basis to choose 
effective nursing interventions, leading to better outcomes. To achieve coherence between 
nursing diagnoses, interventions and outcomes, nurses would benefit from NANDA-I, NIC 
and NOC taxonomies[13]. We recommend staff educational measures to enhance diagnostic 
accuracy. While this study provides evidence that nursing diagnoses are documented, it 
also indicates that the accuracy of their documentation needs improvement as well as the 
documentation of their coherence with interventions and nursing-sensitive patient out-
comes (chapter 3). Staff education needs to focus on diagnostic reasoning, based on proper 
identification of signs/symptoms and etiologies of diagnoses[13]. 
The third aim was to develop an instrument, which measures the quality of documented 
nursing diagnoses, interventions, and outcomes (chapter 4). The instrument should also 
measure the internal coherence between nursing diagnoses, interventions and nursing-
sensitive patient outcomes. Measurement criteria were derived from a theoretical frame-
work and from literature reviews and operationalized into items[14, 15]. Q-DIO measures the 
documented quality of patient problems/nursing diagnoses, interventions and outcomes 
with 29 items on Likert-type scales of 3 and 5-points[16]. The Q-DIO is a criterion refer-
enced measure, based on four concepts: (a) nursing diagnoses as process, (b) nursing diag-
noses as product, (c) nursing interventions, and (d) nursing-sensitive patient outcomes. The 
items to measure nursing diagnoses as process identify the quality of the nursing history 
and demographic patient information. The quality of nursing history is a precondition for 
the quality of other documentation, and this section contains eleven items. Because little 
variation was measurable in nursing documentations, a 3-point scale was used to measure 
items within this concept. 
The other concepts are key components, measurable on a 5 point Likert-type scale. Nursing 
diagnoses as product contains the criteria for statements of nursing problems/diagnoses ac-
cording to the problem description, etiology, signs and symptoms (PES-Format)[3]. The 
items to measure nursing interventions represent nursing actions taken on behalf of pa-
tients, internally relating to the diagnosis, correctly described, planned and carried out. The 
items to measure the quality of nursing-sensitive patient outcomes represent the outcomes 
planned and achieved as well as their internal relation with nursing intervention(s) and 
nursing diagnoses. After testing Q-DIO we concluded, that the results of consistency and 
stability analyses revealed good psychometric properties of the instrument. Q-DIO also 
demonstrated its applicability to measure the quality of the documented nursing diagnoses, 
interventions and outcomes. It captures changes that are expected after the implementation 
of educational measures on the appropriate use of standardized nursing languages (chapter 
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5). The strengths of this instrument are that multiple methods were used to assure the valid-
ity of the instrument[14, 16, 17], including an overview of relevant theoretical notions and a 
review of the literature. The Q-DIO offers a literature-based, expert-validated and research 
tested tool. 
The fourth aim was to evaluate the initial implementation (teaching and application) of 
nursing diagnoses, interventions and outcomes in a Swiss hospital; and to assess the effect 
of consecutive Guided Clinical Reasoning and Classic Case Discussions in assisting nurses 
to more accurately state nursing diagnoses and to link them with interventions and out-
comes.  
In our first clinical study a pretest-posttest experimental design was applied. For initial im-
plementation, nurses received an educational intervention (an introductory class and con-
secutive case discussions) to learn about nursing diagnoses, interventions and outcomes by 
a nurse scientist, employed in the hospital. Randomly selected nursing records were evalu-
ated before and after implementation. Before implementing nursing diagnoses, nursing 
problems were formulated in freestyle - without the use of a standardized classification. 
Even if hospital standards required nurses to add the signs/defining characteristics and the 
reasons (etiologies) to the problem statements, many did not fulfill this criterion. Correct 
signs/symptoms were hardly found in the pre- implementation data (chapter 6). The same 
was true for etiologies: while only some nursing problems based on etiologies, many of 
them were incorrect. These findings are in line with previous studies, reporting missing 
signs/defining characteristics and etiologies[7-12]. After implementation of nursing diagno-
ses, interventions and outcomes, we found statistically highly significant enhancements in 
the quality of documented nursing diagnoses, interventions and outcomes. The post-
implementation data showed mostly nursing diagnoses including signs/symptoms, even so 
not all signs/symptoms were correct and/or internally related to the diagnosis stated. Nurs-
ing interventions were not precisely formulated prior to the implementation of standardized 
language. The post-implementation data revealed not only more specific interventions, di-
rected to affect the etiology of the nursing diagnosis; interventions were also related to the 
nursing goals stated, resulting in more comprehensive interventions. Nursing outcomes in 
the post-implementation data contained clear descriptions of improvements in patient’s 
symptoms, improvements of patient’s knowledge state, improvements of patient’s coping 
strategies, improvements in self-care abilities and improvements in functional status of the 
patient. The findings also showed that the outcomes formulated were more often internally 
related to the diagnosis stated and the interventions performed (chapter 6). 
In a second clinical study (chapter 7) we assessed the effect of Guided Clinical Reasoning 
in a cluster randomized, controlled experimental design. The control group received Clas-
sic Case Discussions. This second intervention was a follow-up after initial implementa-
tion, aiming to secure and further enhance the quality of standardized nursing diagnoses, 
interventions and outcomes application. Guided Clinical Reasoning aimed to assist nurses 
to more accurately state nursing diagnoses, to link them with interventions and outcomes, 
and to reach and document favorable patient outcomes[18]. In Guided Clinical Reasoning, 
actual patient cases were discussed to foster critical thinking skills and clinical reasoning in 
nurses. Guided Clinical Reasoning is distinguished as an interactive approach, using itera-
tive hypothesis testing[18-21]. Nurses were asked to obtain diagnostic data, for signs and 
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symptoms seen in the patient, and for possible etiologies and linking these with effective 
nursing interventions, as provided by the NANDA-I, NIC and NOC classifications (NNN). 
The nurse scientist, specialized in Guided Clinical Reasoning and NNN, led the sessions in 
the intervention group[13]. Guided Clinical Reasoning is practice oriented and was applied 
directly on the wards. Through several guided steps of Guided Clinical Reasoning, the 
nurses acquired specific knowledge to correctly state nursing diagnoses and to select effec-
tive interventions designed to attain favorable patient outcomes[13, 20, 22]. By focusing on the 
internal coherence between diagnoses, interventions and outcomes and by frequently 
evaluating the nursing-sensitive patient outcomes, nurses were encouraged to perform on-
going self-evaluation and reflection about their actual patient care. Guided Clinical Rea-
soning led to statistically highly significant better findings compared to the baseline meas-
urement and compared to Classic Case Discussions. The mean scores for documented nurs-
ing diagnoses, interventions and outcomes significantly increased in the intervention 
group: At post intervention, most nursing diagnoses were accurately formulated and con-
tained internally related etiologies to the diagnosis stated. Most of the interventions were 
correctly related to the etiology of the stated nursing diagnosis, and linked with nursing-
sensitive patient outcomes. The outcomes described were also better than at pre-
intervention and than in the control group. The results in the control group stayed the same 
in nursing diagnoses and interventions, but lowered in nursing outcomes documented. Re-
sults of the control group are supported in the literature: Often, nurses were not competent 
diagnosticians, lacking critical thinking skills and knowledge about nursing diagnoses to 
accurately diagnose and to apply the linkages provided by the NNN[23-25]. 
Formerly, it was reported that the quality of care plans had no evidenced impact on patient 
outcomes[26]. In our study higher quality nursing diagnosis documentation and etiology 
specific nursing interventions were related with statistically significant improvements in 
nursing-sensitive patient outcomes documented. Guided Clinical Reasoning focused on 
stating accurate nursing diagnoses and on the coherence between diagnoses, interventions 
and outcomes. The hypothesis that the use of Guided Clinical Reasoning enhances the 
quality of documentation of diagnoses, interventions and outcomes was supported. 
Methodological considerations 
For the first and the second studies, systematic literature reviews were conducted. Litera-
ture reviews are subject to the limitation that some articles may have been overlooked. As-
sessments of study validity based on study designs, sample sizes and methods used. For the 
second literature review we adapted and expanded the Oxford Centre criteria for levels of 
evidence (LE) and grades of recommendation (GR)[27]. The Oxford Center method has a 
disadvantage because it does not directly accommodate qualitative research[28, 29]. Adding 
nursing specific research terms (e.g. pre-posttest designs described in nursing as quasi-
experimental studies; observational chart audits; and qualitative interviews) to the Oxford 
scheme can be seen as strength of our study (chapter 3). 
Measurement instrument. Two studies were performed to develop and test the measure-
ment instrument Q-DIO. Q-DIO showed positive results when various properties were 
tested, such as internal consistency and intra- and interrater reliability. The items of the  
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Q-DIO ratings were subjected to a classical statistical item analysis. Item discrimination 
validity and frequency of endorsement of the items were established (chapters 4 + 5). Pro-
cedures to test criterion-related or construct validity could not be performed. A reasonable, 
reliable and valid criterion was missing with which the measures of Q-DIO could have 
been compared and it seemed not feasible to apply known groups techniques[30]. Resource 
and time constraints hindered us to get a big enough sample to perform factor analyses. 
The application of Q-DIO in our clinical studies (chapters 6 + 7) of this thesis revealed  
Q-DIO to be an applicable and reliable audit tool. It is able to capture changes before and 
after implementation of nursing diagnoses, interventions and outcomes. The study evaluat-
ing the initial implementation of NNN diagnoses, interventions and outcomes has demon-
strated, that the whole scale range was used (chapter 6). In the study assessing the effect of 
Guided Clinical Reasoning, a tendency of a ceiling effect was found in the intervention 
group (chapter 7). This study was performed after initial implementation to further en-
hance diagnostic accuracy, and the pre-test scores were higher in both groups than before 
initial implementation. The post-test means of the intervention group showed that the level 
of performance was almost the scale maximum for the three scales. This requires some dis-
cussion, as effects could have been larger if the scale permitted a greater variety of re-
sponses. Adding a wider range, however, might not to be a solution as it could increase 
disagreement among raters and compromise scale reliability. Former instruments used nar-
row ranges (2 to 3-point scales) to measure documented nursing diagnoses[31-33]. The 
achievable range of quality when scaling nursing diagnoses, interventions and outcomes 
documentation seems to be attained by the 5-point scale. 
Evaluation of the initial implementation. The strength of the evaluation of the initial im-
plementation of nursing diagnoses, interventions and outcomes lies in the research pro-
ject’s features (chapter 6). This kind of implementation and evaluation is up to now 
unique: the academic, institutional support in the implementation by a nurse scientist and 
the evaluation of NANDA-I nursing diagnoses, using the PES-Format, in connection with 
nursing interventions and outcomes provide a novelty. To reach favorable patient out-
comes, nursing diagnoses must be linked with interventions, specific to an identified etiol-
ogy, and nursing-sensitive patient outcomes must be identified. The PES-Format provides 
a reliable basis to ensure quality, as measured by the criteria outlined in the items of the  
Q-DIO. For study participation, wards with similar characteristics were chosen and possi-
ble confounders of nurses/wards (e.g. level of education) were evaluated. The differences 
among wards were minor exept for staff turnover, which slightly differed in three wards. 
However, staff turnover showed no significant effect on the study outcomes, therefore we 
conclude that confounding variables were sufficiently controlled. 
Cluster randomized, controlled experimental study to assess the effect of consecutive 
Guided Clinical Reasoning and Classic Case Discussions. Assessing the effect of two fol-
low-up measures by evaluating 444 diagnoses, interventions and outcomes (4 x 111 at each 
measurement point = 222 in the intervention and 222 in the control group) can be seen as 
strength of this study. None of the wards was aware of group allocation and nursing docu-
mentations were drawn from the archives to guarantee blinding. Possible confounders of 
nurses’ and ward characteristics were also evaluated. The mixed model including random 
effects for ward and time interaction, confirmed the effects found in the T-tests, as the 
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fixed effects for time and group interaction in the model was highly significant for nursing 
diagnoses, interventions, and nursing outcomes. A second model including the potential 
confounders (nurses’ number of years since graduation, years of practical experience, staff 
turnover, type of further education in ward nurses) led to similar findings, so we conclude 
that these variables did not confound the study results[25]. Also patients’ medical conditions 
could influence the study results. However, analyses of medical conditions of patients 
showed equal distributions in both groups and at both measurement points, indicating that 
a difference in selection of patients’ medical conditions for the two groups could be ex-
cluded. Only nursing documentations containing an individual care plan were included in 
the study. One could argue that implementing nursing diagnoses leads to a higher rate of 
individual care plans, which in turn could result in a sampling bias. However, such a bias 
was considered negligible: we found only a mere, non-significant change of two percent of 
individual care plans between baseline and post-intervention. 
Generalizability of the results should not be assumed too readily despite the randomization 
of wards into intervention and control group and a random selection of nursing documenta-
tions, since Guided Clinical Reasoning was tested only in one general hospital in Switzer-
land. The assessments of the effect of the Guided Clinical Reasoning began three months 
after the study intervention, covering a period of 17 months post intervention. Thus, no 
conclusions can be drawn about long-term effects. Some studies suggest that nurses miss 
documenting all nursing interventions or all outcomes reached[34, 35]. The possibility of in-
sufficient documentation by the nurses in this study cannot be excluded. However, Swiss 
health law requires that all nursing actions are documented, and chart data have a legal 
character and are considered having a certain level of validity. There is no evidence that 
nurses document interventions, which were not performed, or enhanced patient outcomes 
not observed in patients. A limitation of this study is the fact that no measure of agreement 
between documentation and practice was assessed. On the other hand, the longitudinal 
study design covering over 17 months and the use of the Q-DIO as a validated instrument 
(chapters 4 + 5) strengthen the study results. 
Strategies to implement change 
Utilization of nursing diagnoses, interventions and outcomes classifications requires im-
plementing change. Implementation was defined as a planned process involving the sys-
tematic introduction of innovations and/or changes of proven value; aiming that these be 
given a structural place in professional practice and in the functioning of the organiza-
tion[36]. Merely introducing standardized nursing classifications through guidelines or stan-
dards of nursing documentation is not enough for their successful implementation. The 
challenge for many institutions is to help nursing staff refine their understanding of nursing 
diagnoses, to accurately identify patient problems and write appropriate care plans, includ-
ing interventions and outcomes; and to update or maintain the plans on a daily basis[37]. 
We suggest a combination of rational and participative approaches to successfully imple-
ment nursing diagnoses, interventions and outcomes and their documentation in prac-
tice[36]. In Guided Clinical Reasoning, participative methods foster active learning and 
thinking skills[36, 38-41]. Constructivist learning theories assume that learners are active 
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thinkers and problem solvers[41]. Guided Clinical Reasoning employed constructivist learn-
ing theories, and the needs and experiences from practice were viewed as starting points 
for change. Staff nurses actively participated in Guided Clinical Reasoning and the nurses 
themselves did choose the actual patient cases on which clinical reasoning was applied. 
These cases were often problematic, and nurses were highly motivated to solve the pa-
tient’s problems. Accurate nursing diagnoses and effective nursing interventions were 
stated for the patient cases by use of the NNN-Classification outlined in a textbook[42]. All 
wards of the hospital are in possession of several examples of this book. Guided Clinical 
Reasoning was administered on the wards and had characteristics of outreach visits, de-
scribed in the literature to be remarkably successful. In outreach visits, trained visitors pro-
vide information, modeling, support, feedback and reminders[43, 44]. The social interaction 
approach assumes that learning and change come about by example and influence of, and 
interaction with other people considered to be important[45, 46]. The nursing scientist and the 
advanced degree nurses are people considered to be important in the study hospital, and in 
Guided Clinical Reasoning they were working closely with staff nurses. Social learning 
theory includes observed behavior of role models, and capacity to learn through experi-
ences and observation. Behavioral factors of social learning theory are concerned with the 
possibilities of actually showing the desired performance, while contextual factors are con-
cerned with factors in the setting that reinforce this performance[47] (rewards of others, 
positive feedbacks of opinion leaders such as the nurse scientist leading Guided Clinical 
Reasoning). This implies that learning and change also came about by the example and in-
fluence of others. 
The rational approach used applied principles of centrality, duration and structural factors. 
The nursing management centrally led the implementation process. The duration of the ini-
tial implementation and the follow-up measures were planned over a duration of three 
years. Structural aspects for the maintenance of the implementation into routines and or-
ganization, such as use of the care plans containing nursing diagnoses, interventions and 
outcomes in shift reports, were addressed. Our studies demonstrate that nursing diagnoses 
utilization can be enhanced through institutional support, given that constructivist and so-
cial learning theories, including rational and participative approaches, are applied. 
Implications for practice and suggestions for further research  
The following paragraphs start with implication topics for practice, suggestions for further 
research (if applicable) are presented at the end of each paragraph. 
Nursing classification criteria. Previously, no research was found to evaluate and compare 
the NANDA-I, ICNP®, ICF and ZEFP classifications. Swiss hospitals using the ZEFP re-
cently started to include NANDA-I. The results of this thesis did influence this new devel-
opment[48]. 
There are still few studies available on classification use, implementation and effects. Es-
pecially lacking are studies on the ICNP® and the ICF. The criteria matrix developed of 
this thesis can serve as a literature-based evaluation tool for practice and for further re-
search. 
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Measurement instrument. The Q-DIO has shown to be a useful audit tool and is recom-
mended for further application. The items of Q-DIO can serve as a guideline for practice to 
ensure the quality of nursing documentation.  
More studies are encouraged to address the factor structure of the scale, the question of 
item numbers and testing of Q-DIO in other care settings such as intensive care, childcare 
or psychiatry.  
Strategies to implement and evaluate nursing diagnoses, interventions and outcomes. A 
combination of rational and participative approaches to successfully implement nursing 
diagnoses, interventions and outcomes is suggested. The findings of this thesis indicate that 
approaches to implement change are needed to institutionally support and maintain nurses 
in diagnostic reasoning and documenting nursing care. The effectiveness of Guided Clini-
cal Reasoning to enhance nurses’ ability to state and document accurate nursing diagnoses, 
to link them with effective nursing interventions and to reach and document favorable pa-
tient outcomes was confirmed. To improve nursing diagnostics documentation, nurses did 
benefit from Guided Clinical Reasoning and from applying NANDA-I, NIC and NOC[13, 
38]. The significant improvements found can encourage nurses and nurse managers when 
implementing nursing diagnoses, interventions and outcomes classifications into practice.  
Further studies to evaluate change implementing strategies are recommended. 
Evaluating the implementation. If a hospital is starting to implement nursing diagnosis, this 
project should be considered as a change in practice. This implies that an evaluation plan 
should be set up before starting the implementation. The criteria for the quality of docu-
mentation displayed in Q-DIO can be used for such evaluations. Implementing change in-
cludes the maintenance of an innovation. Therefore the institution should specifically con-
sider how sustaining change in practice will be evaluated and what constitutes success.  
Nursing management and institutional support strategies. Policies regarding nursing diag-
nosis should be centered on identifying the most accurate diagnoses, not identifying a cer-
tain number of diagnoses. Nurse managers should not require nurses to only use the 
NANDA-I diagnoses, but also provide an environment that supports nurses as profession-
als and advocate for nurses at the organizational level. Accurate diagnosing requires re-
spect for nurses’ abilities as well as ongoing education and supervision for nurses to use 
and further develop their abilities. Nurse managers can encourage nurses to develop reflec-
tive practices, in which nurses think about accuracy, work in partnership with patients to 
achieve accuracy, and collaborate with each other to achieve accuracy, instead of diagnos-
ing in isolation. We recommend the kind of institutional support, where nurse scientists di-
rectly and closely work together with clinical nurses on the hospital wards. 
Nursing education. Based on the results of this thesis, we suggest rethinking the methods 
usually used to teach nursing diagnoses, interventions and outcomes. Traditional teaching 
methods may not – or only partially - accomplish the goal to educate nurses as diagnosti-
cians. Many educators teach nursing diagnosis without understanding the relations with 
diagnostic reasoning and accuracy. Educators need further education and educational lead-
ers need to organize faculty workshops to address the meaning and importance of nursing 
diagnoses, diagnostic reasoning, and accuracy. Even though the traditional methods of lec-
tures and reading assignments provide information for use as a nurse, they are not suffi-
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cient to develop thinking abilities. Active learning needs to be encouraged in which stu-
dents are expected to collect valid and reliable data, interpret data, and act on data interpre-
tations in organized ways. Faculty should seriously think about replacing lecture formats 
by problem-based learning strategies. Our findings support Guided Clinical Reasoning, ap-
plied in clinical practice and using real, actual patient cases to foster nurses’ ability in im-
proving diagnostic reasoning and quality nursing documentation. Nursing diagnoses, inter-
ventions and outcomes should also not be taught as separate units, but imbedded in the 
nursing process. Guided Clinical Reasoning may facilitate nurses and educators with the 
transition process implied by the implementation of nursing diagnoses, interventions and 
outcomes classifications.  
More research about effects of Guided Clinical Reasoning is encouraged. 
Using NANDA-I, NIC, and NOC. The results of this thesis sustain the assumption that 
nurses, educated as diagnosticians using NANDA-I, NIC and NOC (NNN), can achieve 
well documented nursing diagnoses, corresponding interventions and enhanced documen-
tation of nursing-sensitive patient outcomes[13]. The findings also support the use of NNN 
because a) only the NANDA-I diagnoses contain allocated signs/symptoms and etiologies 
and b) no other classifications contain predetermined and tested linkages between diagno-
ses, interventions and outcomes. The study demonstrated that after implementation of nurs-
ing diagnoses, corresponding nursing interventions were performed and that the documen-
tation of nursing outcomes had improved. The NNN are monodisciplinary classifications, 
developed with the use of theory, research findings and consensus methods. Whereas their 
strengths lie in the coherence between diagnoses, interventions and outcomes and in their 
nursing knowledge base, monodisciplinarity was discussed a disadvantage. The only clas-
sification claiming multidisciplinarity is the ICF. Research has shown that the ICF is over-
lapping with part of the phenomena that nurses treat[49-51]. A monodisciplinary classifica-
tion does not mean its use inhibits interdisciplinary teamwork; rather, it provides nurses 
with a language to substantiate their concrete contribution to interdisciplinary care. Classi-
fications will also be used to secure healthcare funding for specific interventions designed 
by varied healthcare professionals (e.g. physiotherapists, speech therapists, nurses). Classi-
fications relating diagnoses, interventions and outcomes are needed to provide a rationale 
for interventions and funding provided by these professionals[26, 52].  
By evaluating NANDA-I, NIC, and NOC in nursing documentations, the written quality of 
nursing diagnoses, interventions and outcomes was analyzed in our studies. Based on the 
legal character of nursing documentation, the assumption was that improved documenta-
tion reflects improved practice. This assumption needs to be further tested and points to the 
need for further research on the reliability of documented diagnoses, interventions and out-
comes and their direct measurement in patients.  
Health care policies with regard to the electronic health record. The present trend in 
health care focuses on electronically produced chart audits, using indicators of quality to 
strive for and to evaluate evidence-based care[37]. The indicators for quality documentation 
of diagnoses, interventions and outcomes as outlined in the Q-DIO can set the stage for 
evaluation of electronic nursing documentation. The Q-DIO can be developed as an inte-
grated feature in the electronic health record. The experiences from this thesis, translated 
into user-friendly software programs, can be applied to further in-service programs by in-
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stitutions replacing traditional, manually written care plans with electronic health records. 
Based on the results of this thesis we suggest implementing NANDA-I, NIC and NOC 
(NNN), in the electronic patient documentation. The ensuing software program must con-
tain defined, evidence-based linkages between NNN diagnoses, interventions and out-
comes. Also linkages between NNN and the nursing assessment, as well as with the nurs-
ing progress notes should be programmed. In many countries, comprehensive documenta-
tion of nursing care including nursing diagnoses is mandated by law[53, 54]. Well-designed 
electronic forms and clearly regulated documentation criteria may alleviate this legal con-
cern and enforce charting incentives.  
Health costs, data management and assurance of nursing-sensitive patient outcomes. The 
implementation of nursing diagnoses, interventions and outcomes documentation methods 
increases the efficiency of nursing data management. Escalating costs and legal cases re-
quire health care disciplines to implement measures so that the quality of discipline-based 
services can be compared across settings and localities. The future of nursing depends on 
systematic efforts to label, define, research and teach nurses how to attain nursing-sensitive 
patient outcomes. If nursing diagnoses are implemented with the intention of achieving ac-
curacy, nurse managers and other hospital-based leaders will be able to use patients’ health 
records to identify nursing diagnoses that frequently occur in specific patient populations. 
Nursing interventions and nursing-sensitive patient outcomes can be tracked, evaluated and 
compared across settings. If nursing-sensitive patient outcomes are not represented in the 
computer and therefore not accessible for health statistics, the eventual demise of nursing 
as a distinct profession could occur. Nursing data are also needed to contribute to the de-
velopment and growth of the profession. Without data, nursings’ contribution to the health 
of patients remains widely undocumented. It is necessary to seek ways to finance the re-
sources that will reinforce nurses’ interest in the use of standardized language. This thesis 
supports that accurate nursing diagnosis documentation facilitates the choice of coherently 
linked interventions, leading to better nursing-sensitive patient outcomes documentation. 
Future studies could focus on outcomes, recognizing the cost effectiveness of nursing care 
based on accurate diagnoses and effective, evidence-based nursing interventions. 
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Summary 
Nurses are mandated to describe, document and evaluate their contribution to health care. 
Escalating costs and legal cases require health care disciplines to develop measures so that 
the quality of discipline-based services can be compared across settings and localities. The 
naming of nursing phenomena and representing these phenomena in a standardized manner 
is a challenge for the nursing profession. To describe and ensure cost effective, high qual-
ity, appropriate outcomes of nursing care delivered across settings and sites, standardized 
terms and definitions are required. Classifications provide such standardized language. 
Without classifications, nursing has had difficulties in communicating clinical problems – 
nursing phenomena – in a clear, precise, or consistent manner. 
In many countries, nursing documentation is part of the patient health care record and 
health laws require the documentation of medical and nursing treatments. Patients’ health 
problems, which nurses take care of, the nursing interventions performed and the evalua-
tion of the care given must be documented. Therefore, the nursing portion of the record is a 
means not only to document and compare, but also to ensure and improve nursing care 
quality. Classifications representing standardized nursing language need to be implemented 
in practice. Nurse managers perceive the selection of a classification system as difficult, 
because only few findings were available about the criteria classifications should fulfill. 
Even though classifications were developed, many nurses have not been trained to use 
standardized language. Deficiencies in accurately stating and documenting nursing diagno-
ses, and to relate them with nursing interventions and outcomes were reported. Accurate 
diagnoses are a prerequisite for choosing diagnostic-specific interventions, intending to af-
fect favorable nursing-sensitive patient outcomes. Coherence among diagnoses, interven-
tions, and outcome classifications, displayed in evidence-based linkages, is crucial. Clini-
cal information systems also rely on classifications, and data aggregation and evaluation is 
facilitated when clinical information systems incorporate standardized nursing language. 
Further investigation of implementing and evaluating nursing classifications was urgently 
recommended. 
The aim of this thesis is fourfold. Our first aim is to provide insight into different classifi-
cations to assist decision makers in choosing a classification for the implementation into 
nursing practice. The second aim is to investigate the effects of nursing diagnostics im-
plementation and use. The third aim is to develop an instrument, which measures the 
quality of documented nursing diagnoses, interventions, and outcomes. The fourth aim is 
to evaluate the initial implementation (teaching and application) of nursing diagnoses, in-
terventions and outcomes in a Swiss hospital; and to assess the effect of consecutive 
Guided Clinical Reasoning and Classic Case Discussions in assisting nurses to more accu-
rately state nursing diagnoses and to link them with interventions and outcomes. 
To provide insight into different classifications (first aim), we conducted a literature re-
view (chapter 2) to identify criteria for nursing diagnoses classifications and to evaluate 
how these criteria are met by the International Classification of Nursing Practice (ICNP®), 
the International Classification of Functioning, Disability and Health (ICF), the Interna-
tional Nursing Diagnoses Classification (NANDA-I), and the Nursing Diagnostic System 
of the Centre for Nursing Development and Research (ZEFP). Based on the literature re-
viewed, we first derived general criteria and developed a criteria matrix to evaluate the dif-
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ferent classifications. Second, twenty nursing experts from different Swiss care institutions 
answered standardized interview forms, querying their perspectives on current national and 
international classification state and use. The general classification criteria and the criteria 
matrix and its application provided the outcomes of this study, and evaluations of the four 
classifications are the study results. The first general criterion derived from the literature is 
that a classification should describe the knowledge base and subject matter for which the 
nursing profession is responsible. ICNP® and NANDA-I meet this goal. The second gen-
eral criterion is that each class fits within a central concept. The ICF and NANDA-I are the 
only two classifications built on conceptually driven classes. The third general classifica-
tion criterion is that each diagnosis possesses a definition, diagnostic criteria, and related 
etiologies. NANDA-I is the only classification that defines nursing diagnoses conceptually 
and meets most of the classification criteria. The ICF is not intended to classify nursing di-
agnoses, although overlap between terms and definitions exists. The ICNP® identifies the 
phenomenon of nursing practice, but lists terms and definitions without associating signs 
or etiological factors to the diagnosis titles. The ZEFP does not define diagnoses, but de-
scribes the steps in the diagnostic process. The results of the interviews with nursing ex-
perts confirmed the findings of the literature review. They judged NANDA-I to be the best-
researched and most widely implemented classification in Switzerland and internationally. 
Based on these results (chapter 2), NANDA-I was suggested for implementation into prac-
tice. 
The second aim was to investigate the effects of nursing diagnostics implementation and 
use. Aiming to analyze effects, a systematic review was conducted by searching MED-
LINE, CINAHL, and Cochrane Databases (1982-2004). We carried out thematic content 
analyses of thirty-six articles and assessed their study validity by assigning levels of evi-
dence and grades of recommendations, using an adapted version of the Oxford Levels of 
Evidence and Grades of Recommendation table. The results indicate that nursing diagnosis 
use improved the quality of documented patient assessments, and the identification of 
commonly occurring diagnoses within similar settings. After educational measures, signifi-
cant improvements in the documentation of diagnoses, interventions and outcomes were 
found. However, limitations in diagnostic accuracy, reporting of signs/symptoms, and eti-
ology were also reported. Despite these results, the studies demonstrated a trend that nurs-
ing diagnostics implementation improved the quality of interventions documented, and of 
outcomes attained. The results indicate that merely stating diagnostic titles is insufficient to 
capture patients’ needs (chapter 3). Only etiology specific diagnoses are the basis to 
choose effective nursing interventions, leading to better outcomes. Consequently, we rec-
ommend staff educational measures to enhance diagnostic accuracy. While this study pro-
vides evidence that nursing diagnoses are documented, it also indicates that the accuracy of 
their documentation needs improvement as well as the documentation of their coherence 
with interventions and nursing-sensitive patient outcomes (chapter 3). Staff education 
needs to focus on diagnostic reasoning, based on proper identification of signs/symptoms 
and etiologies of diagnoses. 
The third aim was to develop an instrument, which measures the quality of documented 
nursing diagnoses, interventions, and outcomes. The instrument should also measure the 
internal coherence between nursing diagnoses, interventions and nursing-sensitive patient 
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outcomes. We derived measurement criteria from a theoretical framework and from the lit-
erature, and operationalized these criteria into 29 items. A 3 or 5-point scale was added to 
the items and we called the new instrument Quality of Nursing Diagnoses, Interventions 
and Outcomes (Q-DIO). Nursing experts supported the content validity; and the results 
showed 88.25% agreement for the scores assigned to the 29 items (chapter 4). Various 
psychometric properties of the Q-DIO were tested in a second methodological study. A 
random sample of nursing documentations (N=60) in two strata was drawn. The strata 
were chosen to render variation in scores and represented hospital nursing with and without 
exposure to educational measures on standardized nursing languages (30 documentations 
for both strata). Internal consistency for nursing diagnoses as process showed Cronbach’s 
alpha 0.83; for nursing diagnoses as product 0.98; for nursing interventions 0.90; and for 
nursing-sensitive patient outcomes 0.99. With a Kappa of 0.95, the intrarater (test-retest) 
reliability was good. Interrater reliability showed a Kappa = 0.94. The item analysis re-
vealed good results for the average grade of item difficulty. Criteria for the discriminative 
validity and frequency of endorsement of the items were well met. We conclude, that the 
results on consistency and stability reveal good psychometric properties of the instrument. 
Q-DIO is a reliable instrument to measure the documented quality of nursing diagnoses, 
interventions and outcomes (chapter 5). 
The fourth aim was to evaluate the initial implementation (teaching and application) of 
nursing diagnoses, interventions and outcomes in a Swiss hospital; and to assess the effect 
of consecutive Guided Clinical Reasoning and Classic Case Discussions in assisting nurses 
to more accurately state nursing diagnoses and to link them with interventions and out-
comes (chapters 6 + 7). The initial implementation contained an educational intervention 
about diagnoses, interventions and outcomes. The duration of the implementation was one 
year (2003 – 2004). In a pretest-posttest experimental design study, nurses from 12 wards 
of a Swiss hospital received an educational intervention. This intervention consisted of an 
introductory class and consecutive classes, using a case discussion method to implement 
nursing diagnoses, interventions and outcomes. Two sets of 36 randomly selected nursing 
records were evaluated before and after the educational intervention. The quality of docu-
mented nursing diagnoses, interventions and nursing-sensitive patient outcomes was as-
sessed with the Q-DIO and tested by T–tests. The highest attainable mean for all three con-
cepts was 4, to be compared in the pre- and post intervention design by applying T- tests. 
The results showed significant enhancements in the quality of documented nursing diagno-
ses, interventions and outcomes in the intervention group. The mean quality scores of nurs-
ing diagnoses changed from 0.92 (SD = 0.41) to 3.50 (SD = 0.55), t-test p < 0.0001. The 
mean quality scores of nursing interventions changed from 1.27 (SD = 0.51) to 3.21 (SD = 
0.50), t-test p < 0.0001. The mean quality scores of outcomes changed from 0.95 (SD = 
0.66), to 3.02 (SD = 0.95), t-test p < 0.0001. Before implementing nursing diagnoses, nurs-
ing problems were formulated in freestyle, without the use of a standardized classification. 
Correct signs/symptoms were hardly found in the pre-implementation data (chapter 6). The 
same was true for etiologies: while only some nursing problems based on etiologies, many 
of them were incorrect. Nursing interventions and outcomes were not precisely docu-
mented prior to the implementation of standardized language.  
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The post-implementation data showed nearly no nursing diagnoses without 
signs/symptoms or etiologies. Nursing interventions were formulated more specifically and 
more effective interventions were chosen. Nursing outcomes in the post-implementation 
data contained clear descriptions of improvements in patient’s symptoms, improvements of 
patient’s knowledge state, improvements of patient’s coping strategies, improvements in 
self-care abilities and improvements in functional status of the patient. The findings also 
showed that the outcomes formulated were more often internally related to the diagnosis 
stated and to the interventions performed. Wards with similar characteristics participated in 
the study and staff turnover showed no significant covariable effect; therefore we assume 
that confounding variables were controlled (chapter 6). 
In a second clinical study (chapter 7) we assessed the effect of consecutive Guided Clinical 
Reasoning and Classic Case Discussions in assisting nurses to more accurately state nurs-
ing diagnoses and to link them with interventions and outcomes. In a cluster randomized, 
controlled experimental design, nurses from 3 wards of a Swiss hospital participated in 
Guided Clinical Reasoning to enhance diagnostic expertise. Three wards functioned as 
control group. The control group received Classic Case Discussions to support utilization 
of NANDA-I nursing diagnoses. The quality of 444 (4 x 111, for two groups at two points 
in time) documented nursing diagnoses, corresponding interventions and outcomes was 
evaluated. Nursing documentations were assessed at baseline and three to seven months 
after the study intervention. None of the wards was aware of group allocation and nursing 
documentations were drawn from the archives to guarantee blinding. The study interven-
tion consisted of monthly Guided Clinical Reasoning of 1.5 hours for the period of five 
months (in the year 2005). Guided Clinical Reasoning employs real cases of hospitalized 
patients to facilitate critical thinking and reflection. It is an interactive method, using itera-
tive hypothesis testing by asking questions to obtain diagnostic data, by asking for signs 
and symptoms seen in the patient, and by asking about possible etiologies and linking them 
with effective nursing interventions. Accurate nursing diagnoses and effective nursing in-
terventions were stated for the patient cases and controlled by use of the NNN-
Classification outlined in a textbook. The effect of the study intervention was analyzed by 
assessing the quality of documented nursing diagnoses, interventions and outcomes, apply-
ing 18 items of the Q-DIO, and tested by T-tests and mixed effects model analyses.  
A statistically significant improvement in stating accurate nursing diagnoses, including 
improvements in assigning signs/symptoms, and correct etiologies coherent to the diagno-
ses, was found (chapter 7). Before Guided Clinical Reasoning, the mean score of the inter-
vention group was 2.69 (SD = 0.90) compared with 3.70 (SD = 0.54, p < 0.0001) at post 
intervention. In the control group the baseline mean score in nursing diagnoses was 3.13  
(SD = 0.89) compared with 2.97 (SD = 0.80, p = 0.17) in the second measurement. 
We also found a statistically significant increase in naming concrete nursing interventions, 
showing what intervention will be done, how, how often, and by whom. The interventions 
were formulated coherently and related to the etiologies of the nursing diagnoses; and they 
included documentation of the etiology-specific interventions performed. Before Guided 
Clinical Reasoning the mean score of the intervention group was = 2.33 (SD = 0.93) com-
pared with 3.88 (SD = 0.35, p < 0.0001) at post intervention. In the control group, the 
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baseline mean score was = 2.70 (SD = 0.88) compared to 2.46 (SD = 0.95, p = 0.05), in the 
second measurement. 
Nursing outcomes also showed statistically significant improvements in the intervention 
group. The outcomes were observably and measurably formulated. The outcomes were bet-
ter than at pre-intervention and than in the control group, and contained descriptions of at-
tained improvements in patients. Before Guided Clinical Reasoning, the mean score of the 
intervention group was = 1.53 (SD = 1.08) compared with 3.77 (SD = 0.53,  
p <0 .0001) at post intervention. In the control group, the baseline mean was = 2.02 (SD = 
1.27) compared to 1.94 (SD = 1.06, p = 0.62) in the second measurement. The control 
group’s results are supported in the literature: Often, nurses were not competent diagnosti-
cians, lacking especially critical thinking skills. Deficiencies regarding nursing diagnostic 
content, needed to accurately diagnose, were reported. In our study higher quality nursing 
diagnosis documentation and etiology specific nursing interventions was related with sta-
tistically significant improvements in nursing-sensitive patient outcomes documented. We 
recommend application of and more research in Guided Clinical Reasoning to support 
nurses in diagnostic reasoning and the appropriate documentation of nursing care (chapter 
7).  
Conclusions 
With regard to the four aims of this thesis the following conclusions are drawn. Our find-
ings support the use of NANDA-I, NIC and NOC (NNN) because a) only the NANDA-I 
diagnoses contain allocated signs/symptoms and etiologies and b) only these three classifi-
cations contain determined and tested linkages between diagnoses, interventions and out-
comes. These classifications are monodisciplinary in nature. Their advantage is that they 
describe nursing in conceptually driven ways. A disadvantage of monodisciplinarity can be 
seen in the specialty of nursing language. While many terms in the NNN are interdiscipli-
nary (e.g. pain, incontinence, wound care), others are nursing specific (self-care assistance, 
positioning, constipation management). For multidisciplinary collaboration, this would im-
ply that other professionals need to learn understanding nursing language in a similar way 
as nurses understand medical language. 
Studies have shown that implementing nursing diagnoses, interventions and outcomes en-
hances the quality of nursing documentation. Accurately stating diagnoses, linked with co-
herent interventions is important to reach favorable patient outcomes. We conclude that 
merely stating diagnostic titles is insufficient to capture patients’ needs. Only etiology spe-
cific diagnoses are the basis to choose effective nursing interventions, leading to better 
outcomes.  
Development and testing has shown the Q-DIO to be a reliable instrument to measure the 
documented quality of nursing diagnoses, interventions and outcomes. The strengths of 
this instrument are that multiple methods were used to assure the validity of the instrument, 
including an overview of relevant theoretical notions and a review of the literature. In the 
second clinical study evaluating the follow-up measures (Guided Clinical Reasoning and 
Classical Case Studies), the Q-DIO demonstrated a ceiling effect. This leads to the ques-
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tion, if the Q-DIO might be less suitable in measuring further improvements after initial 
implementation of nursing diagnoses, interventions and outcomes. Adding a wider range 
however, might not to be a solution as it could increase chances of disagreement between 
raters and compromise scale reliability. Former instruments used less wide ranges (2 to 3-
point scales) to measure documented diagnoses, interventions and outcomes. Based on the 
literature, the maximal variety to assess the three concepts seems reached. A change in 
number of items could be considered. We suggest further testing of the instrument in other 
care settings. 
The evaluation of the initial implementation of nursing diagnoses, interventions and out-
comes in a Swiss hospital showed significant enhancements in documented nursing diag-
noses, interventions and nursing-sensitive patient outcomes. The evaluation of the two fol-
low-up measures revealed that Guided Clinical Reasoning was more effective than Classi-
cal Case Studies in assisting nurses to more accurately state nursing diagnoses and to link 
them with interventions and outcomes. These two studies provide evidence that carefully 
implementing classifications into clinical practice can lead to enhanced, accurately stated 
nursing diagnoses, coherent nursing interventions and outcomes. Enhanced documentation 
of outcomes was found after initial implementation and after the follow-up measure.  
Based on the results of this thesis, we suggest rethinking the methods to implement and 
teach nursing diagnoses, interventions and outcomes. Combining participative and rational 
approaches to successfully implement nursing diagnoses, interventions and outcomes into 
practice are encouraged. Guided Clinical Reasoning provides an active learning method, 
fostering diagnostic reasoning skills. Implementing nursing classifications into practice re-
quires change and therefore change strategies need to be applied. Consideration of princi-
ples of centrality, duration and structural factors is important. The implementation process 
was centrally led by the nursing management and the duration of the initial implementation 
and the follow-up measures were planned over a duration of three years. 
Implications from this thesis can be drawn for the electronic health record. Based on the 
results of this thesis we suggest the use of NNN in the electronic nursing documentation. 
To attain favorable patient outcomes, nursing diagnoses must be linked with interventions, 
specific to an identified etiology, and nursing-sensitive patient outcomes must be identi-
fied. High quality software programs contain such evidence-based and automated linkages 
between diagnoses, interventions and outcomes. The software should also provide links 
between the nursing assessments; the nursing diagnoses and related nursing progress notes. 
The Q-DIO is useful as an audit tool and is recommended for development as an integrated 
feature in the electronic health record. We conclude that implementation of NANDA-I di-
agnoses, related interventions and nursing-sensitive patient outcomes led to higher quality 
of nursing documentation. Standardized nursing language reflects and communicates nurs-
ing’s work. When used for documentation purposes, standardized nursing language permits 
data aggregation for subsequent evaluation of nursing-sensitive patient outcomes, essential 
in the measurement of the quality and cost effectiveness of nursing care. 
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Samenvatting 
Van verpleegkundigen mag worden verwacht dat ze hun bijdrage aan de gezondheidszorg 
kunnen benoemen, documenteren en evalueren. Ontwikkelingen op het terrein van ge-
zondheidsrecht, cliëntenparticipatie en kostenbeheersing in de zorg, vragen bovendien van 
alle disciplines maatregelen die het vergelijken van de kwaliteit van zorg tussen instellin-
gen en sectoren mogelijk maakt. Het helder kunnen duiden en standaardiseren van ver-
pleegproblemen en aspecten van verpleegkundige zorg is daarom een uitdaging voor de 
verpleegkundige discipline. Gestandaardiseerde termen en bijbehorende definities zijn no-
dig om kwalitatief goede, kosteneffectieve en passende uitkomsten van verpleegkundige 
zorg te faciliteren. Classificaties verschaffen dergelijke termen en definities. Zonder classi-
ficaties is helder, precies en consistent communiceren over verpleegproblemen en aspecten 
van verpleegkundige zorg moeilijk.  
In veel landen is een verpleegkundig dossier onderdeel van het patiëntendossier en is het 
bijhouden van een medisch én een verpleegkundig dossier wettelijk verplicht. In het ver-
pleegkundig dossier moeten gezondheidsproblemen, verpleegproblemen, verpleegkundige 
interventies en de evaluatie van de (effecten van de) zorg worden vastgelegd. Daarmee is 
het verpleegkundig deel van het patiëntendossier niet alleen een middel voor het vastleg-
gen en vergelijken, maar ook een randvoorwaarde voor het verbeteren van zorg. Het ge-
bruik van classificaties in het verpleegkundig dossier vraagt om een gedegen implementa-
tie. Verpleegkundige managers beleven de keuze en implementatie van een geschikte clas-
sificatie vaak als ingewikkeld, omdat de huidige literatuur weinig handvatten biedt waar 
het gaat om criteria waaraan dergelijke classificaties moeten voldoen. 
Hoewel al verschillende voor de verpleegkunde relevante classificaties werden ontwikkeld, 
hebben veel verpleegkundigen in hun opleiding geen kennis van deze classificaties opge-
daan. Kennis- en vaardigheidstekorten in het vaststellen en documenteren van verpleeg-
kundige diagnoses (verpleegproblemen) en het leggen van relaties tussen verpleegkundige 
diagnoses, verpleegkundige interventies en verpleegkundige resultaten zijn in de literatuur 
dan ook beschreven. Accurate diagnoses zijn echter een voorwaarden voor het kiezen van 
passende interventies en het kunnen evalueren van de effecten van verpleegkundige zorg. 
Coherentie tussen verpleegkundige diagnoses, interventies en resultaten is daarbij cruciaal. 
Een dergelijke coherentie maakt, mits gerelateerd aan een heldere classificatie, het aggre-
geren van gegevens voor management- en onderzoeksdoeleinden mogelijk. Het gebruik 
van classificaties en de daaraan gekoppelde verpleegkundige diagnoses, interventies en re-
sultaten biedt daarom belangrijke voordelen. 
Het doel van dit proefschrift is viervoudig. Het verschaffen van inzicht in bestaande en 
voor de verpleegkundige praktijk relevante classificaties is het eerste doel van het proef-
schrift; dit overzicht moet besluitvorming rond het gebruik van classificaties vergemakke-
lijken. Het tweede doel is gelegen in het inventariseren van beschreven effecten van de 
implementatie en het gebruik van verpleegkundige diagnostiek (het geheel van diagnoses 
en gerelateerde interventies en evaluaties) in de praktijk van de patiëntenzorg. Het ontwik-
kelen van een instrument dat de kwaliteit van in dossiers vastgelegde verpleegkundige dia-
gnoses, interventies en resultaten meet is het derde doel in dit proefschrift. Het vierde 
doel tenslotte, is het evalueren van de effecten van de implementatie van verpleegkundige 
diagnostiek in een Zwitsers ziekenhuis op de kwaliteit van de verpleegkundige verslagleg-
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ging. Hierbij gaat het om zowel de effecten van de initiële implementatie (onderwijs en 
eerste toepassing), als de effecten van vervolgtrainingen in de vorm van Guided Clinical 
Reasoning en Classical Case Discussions.  
Voor het verschaffen van inzicht in bestaande classificaties werd een literatuuronderzoek 
uitgevoerd (hoofdstuk 2). Dit literatuuronderzoek moest criteria voor binnen de verpleeg-
kunde bruikbare classificaties opleveren, waarna deze criteria langs de International Classi-
fication of Nursing Practice (ICNP®), de International Classification of Functioning, Disa-
bility and Health (ICF), de International Nursing Diagnoses Classification (NANDA-I), 
and de Nursing Diagnostic System of the Centre for Nursing Development and Research 
(ZEFP) werden gelegd. Vanuit de in de literatuur benoemde criteria werd een criteriama-
trix voor de beoordeling van de verschillende classificaties samengesteld. Vervolgens wer-
den twintig verpleegkundige experts gevraagd naar hun beoordeling van bestaande classi-
ficaties en het gebruik hiervan. 
Het eerste algemene criterium dat uit de literatuur kon worden afgeleid is dat een classifi-
catie het onderwerp van, en de bestaande kennis binnen de verpleegkunde zou moeten om-
vatten. De ICNP® en NANDA-I voldeden aan dit criterium. De ICF en NANDA-I scoor-
den positief op het tweede criterium, hetgeen inhoudt dat de klassen in een classificatie 
naar achterliggende concepten verwijzen. Het derde in de literatuur gevonden criterium 
houdt in dat diagnoses binnen een classificatie uit een definitie, diagnostische criteria en 
gerelateerde etiologie moeten zijn opgebouwd.   
De NANDA-I voldeed als enige classificatie aan alle criteria. De ICF is niet ontwikkeld als 
een classificatie van verpleegkundige diagnoses, hoewel veel van de inhoud van NANDA-I 
en ICF wel overlapt. De ICNP® legt geen relaties tussen termen en hun definities enerzijds 
en gerelateerde etiologie en diagnostische criteria anderzijds. De ZEFP definieert geen dia-
gnoses, maar beschrijft veeleer de stappen in het diagnostisch proces.   
Het bevragen van experts bevestigde vooral de uitkomsten van het literatuuronderzoek. De 
experts beoordeelden de NANDA-I classificatie als de best geëvalueerde en meest gebruik-
te classificatie, zowel binnen Zwitserland als daarbuiten. Naar aanleiding van deze resulta-
ten (hoofdstuk 2) wordt het implementeren van de NANDA-I classificatie binnen de ver-
pleging aanbevolen. 
Het tweede doel was het inventariseren van effecten van de implementatie en het gebruik 
van verpleegkundige diagnostiek (het geheel van diagnoses en gerelateerde interventies en 
evaluaties). Om deze effecten te kunnen beschrijven werd een systematic review van pu-
blicaties in MEDLINE, CINAHL en de Cochrane Databases (1982-2004) uitgevoerd. Voor 
36 relevante publicaties kon een inhoudsanalyse worden uitgevoerd. De validiteit van de 
geïncludeerde studies werd in de analyse betrokken door levels of evidence toe te kennen 
aan de hand van een aangepaste versie van de Oxford Levels of Evidence and Grades of 
Recommendation table.   
De resultaten van de systematic review geven aan dat het gebruik van verpleegkundige di-
agnostiek het vastleggen van de verpleegkundige anamnese en het vaststellen van veel 
voorkomende verpleegproblemen bevordert. Na scholing worden significante verbeterin-
gen in de documentatie van diagnoses gevonden. Er worden echter ook tekortkomingen in 
de accuraatheid van diagnoses, het benoemen van symptomen en het vastleggen van etio-
logische factoren gevonden. Desondanks worden positieve trends in het verbeteren van de 
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dossiervorming rond interventies en het behalen van doelen voor de zorg gevonden. De re-
sultaten geven daarbij ook aan dat het enkel benoemen van diagnoses onvoldoende is voor 
het benoemen van alle behoeften van patiënten (hoofdstuk 3). Alleen diagnoses die ook 
helder zijn in het benoemen van etiologie kunnen aan de basis staan van effectieve inter-
venties en betere uitkomsten. Scholing gericht op het opstellen van complete en adequate 
diagnoses kan dan ook worden aanbevolen.   
Waar de review aangeeft dat verpleegkundige diagnostiek daadwerkelijk ingang vindt, lijkt 
de accuraatheid van verpleegkundige diagnoses en de noodzakelijke samenhang tussen di-
agnoses, interventies en resultaten vaak nog te verbeteren (hoofdstuk 3). Scholing voor 
verpleegkundigen zou daarom op klinisch redeneren en het identificeren van relevante etio-
logie en symptomen gericht moeten zijn.  
Het derde doel voor dit proefschrift, het ontwikkelen van een instrument dat de kwaliteit 
van in dossiers vastgelegde verpleegkundige diagnoses, interventies en resultaten, wordt 
behandeld in de hoofdstukken 4 en 5. Met het te ontwikkelen instrument moest niet alleen 
de algemene kwaliteit, maar ook de onderlinge samenhang van verpleegkundige diagnoses, 
interventies en uitkomsten kunnen worden geëvalueerd. Relevante elementen van algeme-
ne kwaliteit en onderlinge samenhang werden afgeleid uit een theoretisch raamwerk en de 
bestaande literatuur. Deze elementen werden vervolgens geoperationaliseerd in 29 items. 
Nadat een drie- of vijfpuntsschaal aan elk van de items werd gekoppeld vormden de 29 
items samen de Quality of Nursing Diagnoses, Interventions and Outcomes (Q-DIO) 
schaal. De inhoudsvaliditeit van de geselecteerde items werd ondersteund door experts 
vanuit de verpleegkundige discipline. Een eerste, beperkte verkenning van de interbeoorde-
laarsovereenstemming liet een overeenstemming van 88.25% voor deze set items zien 
(hoofdstuk 4).   
Verschillende psychometrische eigenschappen van de schaal werden vervolgens geëvalu-
eerd (hoofdstuk 5). Hiervoor werd in twee strata een random steekproef van verpleegkun-
dige dossiers getrokken (N = 60). De strata werden gekozen met het oog op een goede va-
riatie in scores en bestonden uit patiëntendossiers van werkplekken waar wél en werkplek-
ken waar géén gericht onderwijs op het terrein van standaardisatie van terminologie had 
plaatsgevonden (30 dossiers in elk van de strata). De interne consistentie (Cronbachs alp-
ha) voor de vier subschalen Verpleegkundige diagnoses als proces, Verpleegkundige dia-
gnoses als product, Verpleegkundige interventies en Verpleegkundige resultaten, bedroeg 
respectievelijk 0.83, 0.98, 0.90 en 0.99. Met een Kappa van 0.95, was de test-hertest be-
trouwbaarheid voor de Q-DIO goed, hetgeen ook gold voor de interbeoordelaarsbetrouw-
baarheid (Kappa van 0.94). Analyses op het niveau van de items lieten bovendien voldoen-
de spreiding op elk van de items zien.   
De psychometrische eigenschappen van de Q-DIO zijn derhalve goed en het instrument 
geeft een betrouwbare schatting van de kwaliteit van de documentatie van verpleegkundige 
diagnoses, interventies en resultaten. 
Het vierde doel voor dit proefschrift was het evalueren van de effecten van de initiële im-
plementatie van verpleegkundige diagnostiek en de effecten van vervolgtrainingen in de 
vorm van Guided Clinical Reasoning en Classical Case Discussions op de kwaliteit van de 
verpleegkundige verslaglegging (hoofdstukken 6 en 7).  
De initiële implementatie werd ondersteund met scholing op het terrein van verpleegkun-
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dige diagnoses, interventies en uitkomsten. De scholing was opgebouwd uit een serie start- 
en vervolglessen, waarin casusbesprekingen de centrale methodiek vormden. De imple-
mentatie vond binnen een periode van één jaar (2003-2004) plaats. De effecten van de im-
plementatie werden onderzocht in een pretest-postteststudie die werd uitgevoerd binnen 12 
afdelingen van een Zwitsers ziekenhuis. Zowel voor als na de implementatieperiode wer-
den 36 dossiers van de deelnemende afdelingen op basis van toeval geselecteerd voor het 
evalueren van de effecten. De kwaliteit van gedocumenteerde verpleegkundige diagnoses, 
interventies en resultaten werd gemeten met het Q-DIO instrument, waarna T-toetsen wer-
den gebruikt voor het evalueren van eventuele verschillen. Voor de relevante subschalen in 
het instrument werden na de implementatie betere scores gevonden: scores voor verpleeg-
kundige diagnoses veranderden van 0.92 (SD = 0.41) naar 3.50 (SD = 0.55), t-test p < 
0.0001; scores voor verpleegkundige interventies veranderden van 1.27 (SD = 0.51) naar 
3.21 (SD = 0.50), t-test p < 0.0001 en scores voor verpleegkundige resultaten veranderden 
van 0.95 (SD = 0.66), naar 3.02 (SD = 0.95), t-test p < 0.0001.  
Vóór de implementatie werden veel verpleegkundige diagnoses nog in vrije tekst geformu-
leerd, zonder dat symptomen helder werden benoemd. Ook de etiologie bij verpleegkundi-
ge diagnoses was vaak niet beschreven, of was wél benoemd maar niet plausibel. Na de 
implementatie werden vrijwel geen diagnoses zonder expliciete symptomen of etiologie 
aangetroffen. Verpleegkundige interventies werden concreter benoemd en leken meer ade-
quaat gekozen. Ook de resultaten van verpleegkundige zorg waren meer concreet benoemd 
en bevatten heldere beschrijvingen van verbetering in symptomen, kennis bij de patiënt, 
verbeterde coping bij de patiënt, verbeterde zelfredzaamheid of een verbeterde functionele 
status. De resultaten gaven verder aan dat benoemde uitkomsten beter aansloten bij eerder 
vastgestelde verpleegkundige diagnoses en de daarop uitgevoerde interventies. Een ver-
kenning van mogelijke confounders leverde geen aannemelijke verstorende effecten van 
andere variabelen op (hoofdstuk 6). 
In een tweede studie (hoofdstuk 7) werden de effecten van vervolgscholingen in de vorm 
van Guided Clinical Reasoning en Classic Case Discussions op de kwaliteit van gedocu-
menteerde verpleegkundige diagnoses, interventies en resultaten vergeleken. In een clus-
tergerandomiseerd onderzoek werden verpleegkundigen van drie afdelingen blootgesteld 
aan Guided Clinical Reasoning (interventiegroep), terwijl verpleegkundigen van drie ande-
re afdelingen Classic Case Discussions kregen aangeboden (controlegroep). De kwaliteit 
van 444 (4x111, voor twee groepen, op twee momenten in de tijd) gedocumenteerde ver-
pleegkundige diagnoses, bijbehorende interventies en corresponderende resultaten werd in 
het onderzoek geëvalueerd. Verpleegkundige dossiers van de betrokken afdelingen werden 
hiervoor vóór en na de implementatie geanalyseerd. Verpleegkundigen van de betrokken 
afdelingen werden niet geïnformeerd over de indeling in groepen en dossiers werden op 
basis van toeval en via het archief geselecteerd om blindering van de beoordelaars te kun-
nen garanderen.   
Guided Clinical Reasoning werd aangeboden gedurende anderhalf uur per maand, in een 
periode van vijf maanden (in 2005) en maakte gebruik van bestaande, actuele patiëntenca-
suïstiek op de afdeling. Guided Clinical Reasoning is vooral gericht op het stimuleren van 
klinisch redeneren en reflectie. Het is een interactieve methode die gebruik maakt van het 
toetsen van alternatieve hypotheses en waarin verpleegkundigen worden gestimuleerd in 
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het benoemen van passende symptomen, relevante etiologie en vermoedelijk effectieve in-
terventies. Tijdens de besprekingen werden passende diagnoses en interventies geformu-
leerd, met behulp van een handboek op basis van de NANDA/NIC/NOC (NNN)-
classificaties. De effecten van de interventie werden geanalyseerd met behulp van 18 Q-
DIO items en getoetst met behulp van T-tests en een mixed model analyse.  
Voor de afdelingen waar Guided Clinical Reasoning plaatsvond werd een statistisch signi-
ficante verbetering in de kwaliteit van gedocumenteerde verpleegkundige diagnoses ge-
vonden: voor de toepassing van Guided Clinical Reasoning bedroeg de gemiddelde score 
op de betreffende Q-DIO subschaal 2.69 (SD = 0.90) vergeleken met 3.70 (SD = 0.54,  
p < 0.0001) na de interventie. In de vergelijkingsgroep vond geen significante verbetering 
plaats (voormeting 3.13 (SD = 0.89); nameting 2.97 (SD = 0.80, p = 0.17)).  
De effecten met betrekking tot het documenteren van verpleegkundige interventies waren 
vergelijkbaar. Voor de afdelingen waar Guided Clinical Reasoning plaatsvond werd vooraf 
een gemiddelde score van 2.33 op de betreffende Q-DIO subschaal (SD = 0.93) gevonden, 
vergeleken met 3.88 (SD = 0.35, p < 0.0001) na de interventie. In de vergelijkingsgroep 
werd daarentegen een achteruitgang in kwaliteit gevonden (voormeting 2.70 (SD = 0.88); 
nameting 2.46 (SD = .95, p = 0.05)).  
Tenslotte werd ook voor verpleegkundige resultaten een significante verbetering in de in-
terventiegroep gevonden. Vóór de inzet van Guided Clinical Reasoning was de gemiddelde 
score op de interventieafdelingen 1.53 (SD = 1.08), na de interventie was dit 3.77 (SD = 
0.53, p < 0.0001). In de vergelijkingsgroep werd geen significant verschil tussen de voor- 
(2.02 (SD=1.27)) en nameting (1.94 (SD=1.06, p =0.62)) gevonden.   
De resultaten voor de controlegroep komen overeen met die in de literatuur, waarin kriti-
sche kanttekeningen bij de competentie van verpleegkundigen– met name waar het gaat 
om klinisch redeneren- worden geplaatst. Ook tekortkomingen op inhoud, nodig voor het 
kunnen opstellen van accurate diagnoses, werden eerder gerapporteerd.   
Op basis van onze resultaten kan het gebruik van trainingen gebaseerd op Guided Clinical 
Reasoning voor het ondersteunen van verpleegkundigen (hierin) worden aanbevolen 
(hoofdstuk 7).  
Conclusies 
Met betrekking tot de vier doelen voor de studies in dit proefschrift kunnen duidelijke con-
clusies worden getrokken. Onze bevindingen ondersteunen het gebruik van de NANDA-I, 
NIC, en NOC (NNN)-classificaties omdat a) alleen de NANDA-I classificatie voor de ver-
pleging relevante samenhang in diagnoses, etiologie en symptomen biedt, b) alleen deze 
diagnoses in een heldere samenhang tussen diagnoses, interventies en resultaten voor de 
verpleging voorzien. Een kanttekening hierbij is dat de classificaties een monodisciplinair 
karakter hebben. Het voordeel hiervan is dat relevante verschijnselen vanuit verpleegkun-
dige concepten worden beschouwd. Een nadeel is echter het gebruik van exclusief ver-
pleegkundige termen. Waar veel NNN-termen interdisciplinair worden gebruikt (pain, in-
continence, wound care) zijn andere termen meer typisch verpleegkundig (self-care assis-
tance, positioning, constipation management). Voor samenwerking tussen disciplines zou 
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het daarom nodig zijn dat andere disciplines verpleegkundige termen leren kennen en be-
grijpen, zoals verpleegkundigen nu ook bekend zijn met medische termen. 
Verschillende studies hebben laten zien dat het implementeren van verpleegkundige dia-
gnostiek leidt tot verbeteringen in de kwaliteit van patiëntendossiers. Het opstellen van ac-
curate verpleegkundige diagnoses en passende verpleegkundige interventies is dus noodza-
kelijk voor het bereiken van goede en goed te evalueren uitkomsten voor patiënten. We 
concluderen dat het enkel benoemen van diagnostische labels daarvoor onvoldoende is. Al-
leen diagnoses die zijn voorzien van heldere beschrijvingen van etiologie en symptomen 
kunnen immers de basis vormen voor passende interventies en goede uitkomsten van zorg.  
Het ontwikkelen en testen van de Q-DIO resulteerde in een valide en betrouwbaar instru-
ment voor het meten van de kwaliteit van in dossiers beschreven verpleegkundige diagno-
ses, interventies en resultaten. De validiteit van het instrument werd langs verschillende 
wegen onderbouwd, onder andere door een overzicht van relevante theorie en een review 
van de literatuur. In onze laatste studie liet de schaal mogelijk een plafond effect zien. De 
Q-DIO is daarom mogelijk minder geschikt voor het meten van verdere verbetering na in-
zet van vervolgstrategieën. Het gebruik van een grotere range per item zou hiervoor een 
oplossing kunnen zijn, maar kan ook resulteren in minder overeenstemming tussen beoor-
delaars. Instrumenten die eerder werden ontwikkeld gebruikten vaak juist schalen met een 
kleinere range (2 of 3-puntsschalen). Afgaand op de literatuur lijkt het gebruik van een gro-
tere range per item dan ook niet goed mogelijk. Het risico van een plafondeffect is wellicht 
beter te voorkomen met het toevoegen van meer items. Daarnaast is vooral het verder tes-
ten van de schaal in verschillende settings aan te raden. 
De evaluatie van de initiële implementatie van verpleegkundige diagnostiek in een Zwit-
sers ziekenhuis liet een duidelijk verbetering in de kwaliteit van in dossiers vastgelegde 
verpleegkundige diagnoses, interventies en resultaten zien. Vergelijking van vervolgstrate-
gieën liet zien dat inzet van Guided Clinical Reasoning meer effectief was dan het aanbie-
den van Classical Case Studies. Samen maakten de twee studies duidelijk dat een zorgvul-
dig voorbereide en uitgevoerde implementatiestrategie kan leiden tot een duidelijke verbe-
tering in de verpleegkundige verslaglegging. Deze verbetering heeft betrekking op zowel 
het vastleggen zelf, als de onderlinge samenhang tussen vastgelegde verpleegkundige in-
terventies en bijbehorende interventies en geëvalueerde resultaten. 
Gebaseerd op de resultaten in dit proefschrift is een heroverweging van strategieën voor 
het bevorderen van verpleegkundige diagnostiek op zijn plaats. Strategieën die rationele 
elementen combineren met interactie en participatie kunnen worden aanbevolen. Guided 
Clinical Reasoning verschaft daarbij een actieve leermethode die klinisch redeneren bevor-
dert. Daarnaast dienen echter ook andere factoren zoals centrale sturing, continuïteit in 
strategieën en structurele factoren te worden overwogen. De hier beschreven strategieën 
werden over een periode van drie jaar volgens een vooropgezet plan uitgevoerd onder cen-
trale leiding van het verantwoordelijk management. 
Het gebruik van classificaties is ook van belang in de opzet van elektronische patiënten-
dossiers. Op basis van ons onderzoek lijkt gebruik van de NNN hiervoor geschikt. Kwali-
tatief goede software kan daarbij in automatische links tussen verpleegkundige diagnoses 
en bijpassende interventies en resultaten voorzien. Deze software zou ook in links tussen 
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de verpleegkundige assessment en diagnostiek enerzijds en tussen diagnostiek en voort-
gangsrapportage anderzijds kunnen voorzien. De Q-DIO is bruikbaar voor het monitoren 
van de kwaliteit van de verslaglegging en ook het automatisch genereren van gegevens 
hiervoor kan mogelijk worden ingebouwd in een elektronisch dossier.  
Samenvattend kunnen we concluderen dat implementatie van verpleegkundige diagnostiek 
op basis van de NANDA-I classificatie resulteert in een betere kwaliteit van de verpleeg-
kundige verslaglegging. Met gebruik van standaardtermen kan de verpleegkundige bijdra-
ge binnen de patiëntenzorg goed worden vastgelegd, wordt het aggregeren van gegevens 
vergemakkelijkt en het evalueren van de kwaliteit en kosteneffectiviteit van verpleegkun-
dige zorg mogelijk gemaakt. 
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Zusammenfassung  
Pflegende sind verpflichtet, ihren Beitrag zur Gesundheitsversorgung zu beschreiben, zu 
dokumentieren und zu evaluieren. Eskalierende Kosten und Rechtsstreitigkeiten fordern 
von den einzelnen Disziplinen der Gesundheitsversorgung die Entwicklung von 
Maßnahmen, mittels derer sich die Dienstleistungen jedes Fachbereichs setting- und 
standortübergreifend vergleichen lassen. Das Benennen von Pflegephänomenen und deren 
Darstellung in standardisierter Weise stellt eine Herausforderung für den Pflegeberuf dar. 
Zur setting- und standortübergreifenden Beschreibung und Sicherstellung kosteneffektiver, 
qualitativ hochwertiger und adäquater Pflegeergebnisse bedarf es standardisierter Begriffe 
und Definitionen. Klassifikationen bieten eine dergestalt standardisierte Sprache. Ohne 
Klassifikationen hat die Pflege Schwierigkeiten, klinische Probleme – Pflegephänomene – 
klar, präzise und schlüssig zu kommunizieren. 
In vielen Ländern ist die Pflegedokumentation Teil der Patientenakte, und die 
Gesundheitsgesetzgebung fordert die Dokumentation therapeutischen Vorgehens in 
Medizin und Pflege. Die Gesundheitsprobleme des Patienten, um die sich Pflegende 
kümmern, die durchgeführten Pflegeinterventionen und die Evaluation der geleisteten 
Pflege müssen dokumentiert werden. Demnach dient der Teil der Patientenakte, welcher 
der Pflege gewidmet ist, nicht nur der Dokumentation und dem Vergleich, sondern auch 
der Sicherung und Verbesserung von Pflegequalität. Klassifikationen die eine 
standardisierte Pflegesprache repräsentieren müssen in die Praxis implementiert werden. 
PflegemanagerInnen fällt die Auswahl eines Klassifikationssystems schwer, da es bislang 
nur wenige Studienergebnisse zu den Kriterien gab, die eine Klassifikation erfüllen sollte. 
Zwar wurden Klassifikationen entwickelt, aber viele Pflegende wurden für den Gebrauch 
einer pflegerischen Fachsprache nicht ausgebildet. Es wurde über Mängel beim korrekten 
Formulieren und Dokumentieren von Pflegediagnosen sowie bei deren Zuordnung zu 
Pflegeinterventionen und -ergebnissen berichtet. Genaue Pflegediagnosen sind eine 
Grundvoraussetzung für die Auswahl diagnosespezifischer Pflegeinterventionen die zu 
verbesserten, pflegesensiblen Patientenergebnissen führen. Ganz entscheidend ist die 
Kohärenz zwischen Pflegediagnosen-, -interventions- und -ergebnisklassifikationen, die 
sich in evidenzbasierten Verknüpfungen zeigt. Auch Klinikinformationssysteme greifen 
auf Klassifikationen zurück, und das Sammeln und Evaluieren von Daten wird leichter, 
wenn klinische Informationssysteme auch eine standardisierte Pflegefachsprache 
umfassen. Daher wurde die weitere Untersuchung der Implementierung und Evaluation 
von Pflegeklassifikationen dringend empfohlen. 
Das Ziel dieser Arbeit ist ein vierfaches. Unser erstes Ziel besteht darin, Einblicke in 
verschiedene Klassifikationen zu geben, um EntscheiderInnen bei der Auswahl einer 
Klassifikation zur Implementierung in die Pflegepraxis zu unterstützen. Das zweite Ziel ist 
die Untersuchung der Auswirkungen der Implementierung und des Einsatzes der 
Pflegediagnostik. Das dritte Ziel besteht im Entwickeln eines Instruments, das die Qualität 
dokumentierter Pflegediagnosen, -interventionen und -ergebnisse misst. Das vierte Ziel 
liegt im Evaluieren der Erstimplementierung (Schulung und Anwendung) von 
Pflegediagnosen, -interventionen und -ergebnissen in einem Schweizer Spital sowie im 
Beurteilen der Wirkung von anschließendem „Guided Clinical Reasoning“ (geführte, 
klinische Entscheidungsfindung) und „Classic Case Discussions“ (klassische 
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Fallbesprechung) zur Unterstützung Pflegender beim genaueren Formulieren von 
Pflegediagnosen und beim Verknüpfen mit Pflegeinterventionen und -ergebnissen. 
Für Einblicke in die verschiedenen Klassifikationen (erstes Ziel) wurde eine Literaturstudie 
durchgeführt (Kapitel 2), um Kriterien für Klassifikationen von Pflegediagnosen 
herauszuarbeiten und um zu evaluieren, wie diese Kriterien von der „International 
Classification of Nursing Practice“ (INCP®), der „International Classification of 
Functioning, Disability and Health“ (ICF), der „International Nursing Diagnoses 
Classification“ (NANDA-I) und des Pflegediagnosensystems des „Zentrums für 
Entwicklung und Forschung in der Pflege“ (ZEFP) jeweils erfüllt werden. Auf der 
Grundlage der Literatur leiteten wir zunächst allgemeine Kriterien ab und entwickelten 
eine Kriterienmatrix, um die verschiedenen Klassifikationen zu evaluieren. In einem 
zweiten Schritt beantworteten 20 PflegeexpertInnen aus verschiedenen Schweizer 
Pflegeeinrichtungen standardisierte Interviewbögen, in denen nach ihrer Sichtweise 
hinsichtlich Status und Gebrauch nationaler und internationaler Klassifikationen gefragt 
wurde. Die allgemeinen Klassifikationskriterien und die Kriterienmatrix sowie deren 
Anwendung lieferten die Ergebnisgrößen dieser Studie, und die Evaluationen der vier 
Klassifikationen bilden die Studienresultate. Dem ersten aus der Literatur hergeleiteten 
allgemeinen Kriterium zufolge sollte eine Klassifikation das Ziel haben, die 
Wissensgrundlage und den Gegenstand zu beschreiben, für den die Pflege verantwortlich 
ist. ICNP® und NANDA-I erfüllen dieses Ziel. Das zweite allgemeine Kriterium besagt, 
dass sich jede Klasse in ein zentrales Konzept einfügt. ICF und NANDA-I sind die 
einzigen beiden konzeptuell geleiteten Klassifikationen, bei denen jede Klasse dem 
zentralen Konzept entspricht. Dem dritten allgemeinen Klassifikationskriterium zufolge 
soll jede Diagnose eine Definition, diagnostische Kriterien und mit ihr verbundene 
Ätiologien enthalten. NANDA-I ist die einzige Klassifikation, welche Pflegediagnosen 
inhaltlich definiert und die meisten Klassifikationskriterien erfüllt. Die ICF dient nicht der 
Klassifikation von Pflegediagnosen, auch wenn es zwischen Begriffen und Definitionen 
Überschneidungen mit der NANDA-I gibt. In der ICNP® wird zwar das übergeordnete 
Phänomen der Pflegepraxis ausgewiesen, jedoch werden Begriffe und Definitionen 
aufgelistet, ohne Zeichen und ätiologische Faktoren mit den Diagnosetiteln zu verbinden. 
Im ZEFP werden die Diagnosen nicht definiert, aber die Schritte im diagnostischen Prozess 
beschrieben. Die Ergebnisse der Interviews mit den PflegeexpertInnen bestätigten die 
Resultate der Literaturstudie: Sie beurteilten NANDA-I als die am besten erforschte und 
am weitesten implementierte Klassifikation in der Schweiz und international. Auf der 
Grundlage dieser Ergebnisse (Kapitel 2) wurde NANDA-I zur Implementierung in der 
Praxis vorgeschlagen. 
Das zweite Ziel bestand im Untersuchen der Auswirkungen einer Implementierung und 
des Einsatzes der Pflegediagnostik. Um Auswirkungen zu analysieren wurde mittels Suche 
in den Datenbanken MEDLINE, CINAHL und Cochrane (1982–2004) eine systematische 
Literaturstudie durchgeführt. Wir führten eine thematische Inhaltsanalyse von 36 Artikeln 
durch und bewerteten die Studienvalidität durch Zuweisung von Evidenzniveaus und 
Empfehlungsgraden unter Verwendung einer adaptierten Version der „Oxford Levels of 
Evidence and Grades of Recommendation“-Tabelle. Die Ergebnisse zeigen, dass der 
Einsatz von Pflegediagnosen die Qualität dokumentierter Patienten-Assessments und das 
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Identifizieren häufig vorkommender Pflegediagnosen in ähnlichen Settings verbessert. 
Nach Schulungsmaßnahmen fanden sich signifikante Verbesserungen in der 
Dokumentation von Pflegediagnosen, -interventionen und -ergebnissen. Allerdings wurde 
auch über Einschränkungen der diagnostischen Genauigkeit, der Dokumentation von 
Zeichen/Symptomen und der Ätiologie berichtet. Trotz dieser Ergebnisse zeigten die 
Studien den Trend, dass die Implementierung der Pflegediagnostik die Qualität 
dokumentierter Pflegeinterventionen und erzielter Ergebnisse verbesserte. Diese Resultate 
zeigen, dass es zur Erfassung der Bedürfnisse von Patienten (Kapitel 3) nicht ausreicht, 
bloss Pflegediagnosetitel zu formulieren. Nur ätiologiespezifische Pflegediagnosen bilden 
die Grundlage für die Auswahl effektiver, zu besseren Ergebnissen führenden 
Pflegeinterventionen. Daher empfehlen wir Maßnahmen zur Schulung von Pflegenden, um 
die diagnostische Genauigkeit zu steigern. Zwar liefert diese Studie Belege dafür, dass 
Pflegediagnosen dokumentiert werden, sie zeigt aber auch, dass die Genauigkeit ihrer 
Dokumentation ebenso verbesserungsbedürftig ist wie die Dokumentation ihrer Kohärenz 
mit Pflegeinterventionen und pflegesensiblen Ergebnissen (Kapitel 3). Die Schulung von 
Pflegenden soll sich auf diagnostisches Denken konzentrieren, welches auf dem richtigen 
Identifizieren von Zeichen/Symptomen und Ätiologien von Pflegediagnosen beruht. 
Das dritte Ziel bestand darin, ein Instrument zu entwickeln, mit dem sich die Qualität 
dokumentierter Pflegediagnosen, -interventionen und -ergebnisse messen lässt. Das 
Instrument sollte auch die innere Kohärenz zwischen Pflegediagnosen, -interventionen und 
pflegesensiblen Ergebnissen messen. Aus einem theoretischen Bezugsrahmen und aus der 
Literatur leiteten wir Messkriterien ab und operationalisierten diese Kriterien zu 29 Items. 
Den Items wurde eine 3- oder 5-Punkt-Skala hinzugefügt, und wir nannten das neue 
Instrument „Quality of Diagnoses, Interventions and Outcomes“ (Q-DIO). 
PflegeexpertInnen unterstützten dessen inhaltliche Validität; und die Ergebnisse zeigten 
eine 88.25%ige Übereinstimmung für die den 29 Items zugeordneten Werte (Kapitel 4). In 
einer zweiten methodologischen Studie wurden verschiedene psychometrische 
Eigenschaften von Q-DIO getestet. Es wurde eine Zufallsstichprobe von 
Pflegedokumentationen (N = 60) in zwei Schichten gezogen. Die Schichten wurden 
gewählt, um die Variabilität zwischen klinischer Pflege mit und ohne 
Schulungsmaßnahmen in standardisierten Pflegesprachen (30 Dokumentationen für beide 
Schichten) zu repräsentierten. Die interne Konsistenz zeigte einen Crohnbach´s alpha von 
0.83 für Pflegediagnosen als Prozess, von 0.98 für Pflegediagnosen als Produkt, von 0.90 
für Pflegeinterventionen und von 0.99 für pflegesensible Patientenergebnisse. Mit einem 
Kappa-Wert von 0.95 war die Intra-rater-Reliabilität (Test-Retest-Reliabilität) gut. Die 
Interrater-Reliabilität zeigte einen Kappa von 0.94. Die Itemanalyse zeigte gute Ergebnisse 
für den durchschnittlichen Schwierigkeitsgrad der Items. Kriterien für die 
Diskriminanzvalidität und die Häufigkeit der Zustimmung der Items waren gut erfüllt. Wir 
kommen zum Schluss, dass die Resultate hinsichtlich Konsistenz und Stabilität gute 
psychometrische Eigenschaften des Instruments zeigen. Q-DIO ist ein zuverlässiges 
Instrument zur Messung der dokumentierten Qualität von Pflegediagnosen, -interventionen 
und -ergebnissen (Kapitel 5). 
Das vierte Ziel lag im Evaluieren der Erstimplementierung (Schulung und Anwendung) 
von Pflegediagnosen, -interventionen und -ergebnissen in einem Schweizer Spital sowie im 
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Beurteilen der Wirkung von anschließendem „Guided Clinical Reasoning“ (geführte, 
klinische Entscheidungsfindung) und „Classic Case Discussions“ (klassische 
Fallbesprechung) zur Unterstützung Pflegender beim genaueren Formulieren von 
Pflegediagnosen und beim Verknüpfen mit Pflegeinterventionen und –ergebnissen (Kapitel 
6 + 7). Die Erstimplementierung beinhaltete eine Schulungsintervention über 
Pflegediagnosen, -interventionen und -ergebnisse. Die Dauer der Implementierung betrug 
ein Jahr (2003–2004). In einer experimentellen Studie mit Prätest-Posttest-Design erhielten 
Pflegende von zwölf Stationen eines Schweizer Spitals eine Schulungsintervention. Diese 
Intervention bestand in einer Einführungsveranstaltung und anschließenden 
Unterrichtseinheiten unter Einsatz einer Fallbesprechungsmethode zur Implementierung 
von Pflegediagnosen, -interventionen und -ergebnissen. Vor und nach der 
Schulungsintervention wurden zwei Sets von 36 zufällig ausgewählten 
Pflegedokumentationen evaluiert. Die Qualität der dokumentierten Pflegediagnosen und -
interventionen sowie der pflegesensiblen Patientenergebnisse wurde mittels Q-DIO 
beurteilt und durch t-Tests analysiert. Der höchste erreichbare Durchschnittswert für alle 
drei Konzepte, die im Prä- und Postinterventionsdesign durch t-Tests verglichen wurden, 
betrug 4. Die Ergebnisse zeigten signifikante Verbesserungen der Qualität dokumentierter 
Pflegediagnosen, -interventionen und -ergebnisse. Die Durchschnittswerte für die Qualität 
von Pflegediagnosen stiegen von 0.92 (SD = 0.41) auf 3.50 (SD = 0.55), t-Test p < 0.0001. 
Die Durchschnittswerte für die Qualität von Pflegeinterventionen änderten sich von 1.27 
(SD = 0.51) auf 3.21 (SD = 0.50), t-Test p < 0.0001. Die Durchschnittswerte für die 
Qualität von Pflegeergebnissen stiegen von 0.95 (SD = 0.66), auf 3.02 (SD = 0.95), t-Test 
p < 0.0001. Vor der Implementierung von Pflegediagnosen wurden Pflegeprobleme im 
Freitext, ohne Einsatz einer standardisierten Klassifikation, formuliert. Korrekte 
Zeichen/Symptome fanden sich in den Daten aus der Zeit vor der Implementierung kaum 
(Kapitel 6). Gleiches galt für die Ätiologien: Von den wenigen auf Ätiologien beruhenden 
Pflegeproblemen waren viele auch noch inkorrekt. Pflegeinterventionen und -ergebnisse 
wurden vor der Einführung der standardisierten Fachsprache nicht präzise dokumentiert. 
Die Daten aus der Zeit nach der Implementierung zeigten nahezu keine Pflegediagnosen 
ohne Zeichen/Symptome oder Ätiologien. Pflegeinterventionen waren spezifischer 
formuliert, und es wurden wirkungsvollere Pflegeinterventionen gewählt. Pflegeergebnisse 
aus der Zeit nach der Implementierung enthielten klare Beschreibungen von 
Verbesserungen der Symptome, des Wissensstandes, der Coping-Strategien und 
Selbstpflegeaktivitäten sowie des funktionellen Status der Patienten. Die Resultate zeigten 
auch, dass die formulierten Ergebnisse öfter eine innere Kohärenz mit der formulierten 
Pflegediagnose und den durchgeführten Pflegeinterventionen auswiesen. Stationen mit 
ähnlichen Merkmalen nahmen an der Studie teil. Weder diese Merkmale noch die 
unterschiedliche Personalfluktuation zeigten einen signifikanten Kovariableneffekt, daher 
nehmen wir an, dass allfällige Störvariablen kontrolliert waren (Kapitel 6). 
In einer zweiten klinischen Studie beurteilten wir die Wirkung von „Guided Clinical 
Reasoning“ und „Classic Case Discussions“ zur Unterstützung Pflegender beim genaueren 
Formulieren von Pflegediagnosen und beim Verknüpfen mit Pflegeinterventionen und –
ergebnissen. In einem cluster-randomisierten, kontrollierten experimentellen Studie 
nahmen Pflegende von drei Stationen eines Schweizer Spitals an „Guided Clinical 
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Reasoning“ zur Erhöhung der diagnostischen Expertise teil. Drei Stationen dienten als 
Kontrollgruppe. Diese erhielt „Classic Case Discussions“ zur Unterstützung der 
Anwendung von NANDA-I-Pflegediagnosen. Evaluiert wurde die Qualität von 444 
dokumentierten Pflegediagnosen (4 x 111 für zwei Gruppen zu zwei Zeitpunkten) sowie 
die Qualität der entsprechenden Pflegeinterventionen und -ergebnisse. Die 
Pflegedokumentationen wurden zum Ausgangszeitpunkt sowie 3–7 Monate nach der 
Studienintervention beurteilt. Keine der Stationen wusste um die Gruppenzuweisung, und 
die Pflegedokumentationen wurden den Archiven entnommen, um die Verblindung zu 
gewährleisten. Die Studienintervention bestand in monatlichem „Guided Clinical 
Reasoning“ von jeweils eineinhalb Stunden über 5 Monate hinweg (im Jahr 2005). Im 
„Guided Clinical Reasoning“ werden zur Förderung des kritischen Denkens und der 
Reflexion authentische Situationen von hospitalisierten Patienten bearbeitet. „Guided 
Clinical Reasoning“ ist eine interaktive Methode unter Einsatz iterativer 
Hypothesentestung indem Fragen zur Gewinnung diagnostischer Daten gestellt und nach 
Zeichen und Symptomen gefragt wird, die beim Patienten zu erkennen sind, und indem 
nach möglichen Ätiologien gesucht wird und diese wiederum mit effektiven 
Pflegeinterventionen verknüpft werden. Für die jeweiligen Patienten wurden genaue 
Pflegediagnosen formuliert und effektive Pflegeinterventionen gewählt und anhand der in 
einem Lehrbuch umrissenen NNN-Klassifikation kontrolliert. Die Wirkung der 
Studienintervention wurde analysiert, indem die Qualität der dokumentierten 
Pflegediagnosen, -interventionen und -ergebnisse anhand von 18 Items des Q-DIO beurteilt 
und durch t-Tests und „mixed effects model analyses“ (nicht-)lineare gemischte Modelle) 
getestet wurde. 
Wir fanden eine statistisch signifikante Verbesserung im Formulieren genauer 
Pflegediagnosen einschließlich von Verbesserungen in der Zuordnung von 
Zeichen/Symptomen und korrekter, mit den Pflegediagnosen kohärenten, Ätiologien 
(Kapitel 7). Vor dem „Guided Clinical Reasoning“ betrug der Durchschnittswert in der 
Interventionsgruppe 2.69 (SD = 0.90), verglichen mit 3.70 (SD = 0.54, p < 0.0001) nach 
der Studienintervention. In der Kontrollgruppe betrug der durchschnittliche Ausgangswert 
in Bezug auf die Pflegediagnosen 3.13 (SD = 0.89), verglichen mit 2.97 (SD = 0.80, p = 
0.17) bei der zweiten Messung. 
Es zeigte sich auch eine statistisch signifikante Zunahme im Benennen konkreter 
Pflegeinterventionen, die zeigten, welche Intervention wie, wie oft und durch wen 
durchgeführt wird. Die Interventionen wurden kohärent formuliert und zu den Ätiologien 
der Pflegediagnosen in Beziehung gesetzt; und sie umfassten die Dokumentation der 
ätiologiespezifisch durchgeführten Interventionen. Vor dem „Guided Clinical Reasoning“ 
betrug der Durchschnittswert in der Interventionsgruppe 2.33 (SD = 0.93), verglichen mit 
3.88 (SD = 0.35, p < 0,0001) nach der Intervention. In der Kontrollgruppe betrug der 
durchschnittliche Ausgangswert in Bezug auf die Pflegeinterventionen 2.70 (SD = 0.88), 
verglichen mit 2.46 (SD = 0.95, p = 0.05) bei der zweiten Messung. 
Auch die Pflegeergebnisse zeigten in der Interventionsgruppe statistisch signifikante 
Verbesserungen. Die Ergebnisse wurden beobachtbar und messbar formuliert. Sie waren 
besser als vor der Studienintervention und als in der Kontrollgruppe, und sie enthielten 
Beschreibungen der bei den Patienten erreichten Verbesserungen. Vor dem „Guided 
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Clinical Reasoning“ betrug der Durchschnittswert in der Interventionsgruppe 1.53 (SD = 
1.08), verglichen mit 3.77 (SD = 0.53, p < 0.0001) nach der Intervention. In der 
Kontrollgruppe betrug der durchschnittliche Ausgangswert in Bezug auf die 
Pflegeergebnisse 2.02 (SD = 1.27), verglichen mit 1.94 (SD = 1.06, p = 0.62) bei der 
zweiten Messung. Die Ergebnisse in der Kontrollgruppe werden durch die Literatur 
gestützt: Oft waren die Pflegenden keine kompetenten DiagnostikerInnen, und vor allem 
mangelte es ihnen an Fähigkeiten des kritischen, theoretischen Denkens. Berichtet wurde 
über Mängel hinsichtlich des Inhalts der Pflegediagnosen, der für eine genaue 
Diagnosestellung erforderlich ist. In unserer Studie stand die qualitativ höherwertige 
Dokumentation von Pflegediagnosen und ätiologiespezifischen Pfleginterventionen in 
Verbindung mit statistisch signifikanten Verbesserungen der dokumentierten, 
pflegesensiblen Patientenergebnisse. Wir empfehlen die verstärkte Anwendung von 
„Guided Clinical Reasoning“ und entsprechende Forschungen, um Pflegende in 
diagnostischem Denken sowie in angemessenem Dokumentieren von Pflege zu 
unterstützen (Kapitel 7).  
Schlussfolgerungen 
Bezüglich der vier Ziele dieser Arbeit werden folgende Schlüsse gezogen. Unsere 
Ergebnisse stützen den Einsatz von NANDA-I, NIC und NOC (NNN), weil a) nur die 
NANDA-I-Diagnosen zugeordnete Zeichen/Symptome und Ätiologien enthalten und b) 
nur diese drei Klassifikationen beschriebene und getestete Verknüpfungen zwischen 
Pflegediagnosen, -interventionen und -ergebnissen enthalten. Diese Klassifikationen sind 
monodisziplinärer Natur. Ihr Vorteil ist, dass sie Pflege konzeptuell geleitet beschreiben. 
Ein Nachteil des monodisziplinären Charakters kann in der Eigenheit der 
Pflegefachsprache gesehen werden. Während viele Begriffe in der NNN (z. B. Schmerz, 
Inkontinenz, Wundpflege etc.) interdisziplinär sind, sind andere pflegespezifisch (z. B. 
Unterstützung bei der Selbstversorgung, Lagerungen, Massnahmen bei Obstipation). Für 
die multidisziplinäre Zusammenarbeit bedeutet dies, dass Angehörige anderer Professionen 
ebenso lernen müssten die Pflegefachsprache zu verstehen, wie es Pflegende gelernt haben 
die medizinische Fachsprache zu verstehen. 
Studien haben gezeigt, dass das Implementieren von Pflegediagnosen, -interventionen und 
-ergebnissen die Qualität der Pflegedokumentation erhöht. Genau formulierte 
Pflegediagnosen, verbunden mit kohärenten Pflegeinterventionen sind wichtig, um beim 
Patienten erhöhte Ergebnisse zu erzielen. Wir kommen zum Schluss, dass das bloße 
Formulieren von Pflegediagnosebezeichnungen zur Erfassung der Bedürfnisse von 
Patienten nicht ausreicht. Nur ätiologiespezifische Diagnosen bilden die Grundlage für die 
Wahl wirksamer Pflegeinterventionen, die auch zu besseren Ergebnissen führen. 
Entwicklung und Testung haben gezeigt, dass Q-DIO ein zuverlässiges Instrument zur 
Messung der dokumentierten Qualität von Pflegediagnosen, -interventionen und -
ergebnissen darstellt. Die Stärken dieses Instruments liegen darin, dass zur Sicherung 
seiner Validität vielfältige Methoden angewandt wurden, darunter auch eine Übersicht 
relevanter theoretischer Aussagen und eine Literaturstudie. In der zweiten klinischen 
Studie zur Evaluation der Folgemassnahmen („Guided Clinical Reasoning“ und „Classical 
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Case Studies“) zeigte Q-DIO einen Deckeneffekt. Dies führt zu der Frage, ob Q-DIO zur 
Messung weiterer Verbesserungen nach der Erstimplementierung von Pflegediagnosen, -
interventionen und -ergebnissen unter Umständen weniger geeignet ist. Eine Erweiterung 
des Messbereichs wäre indessen wohl keine Lösung, da sie vermehrt zu Abweichungen 
zwischen BeurteilerInnen führen und somit die Skalenreliabilität beeinträchtigen könnte. 
Ältere Instrumente verwandten Messbereiche von geringerer Breite (2- bis 3-Punkt-Skalen) 
zur Messung dokumentierter Pflegediagnosen, -interventionen und -ergebnisse. Basierend 
auf der Literatur schien die maximale Bandbreite zur Beurteilung der drei Konzepte 
erreicht. Zu erwägen wäre, die Anzahl an Items zu verändern. Wir empfehlen ein weiteres 
Testen des Instruments in anderen Pflege-Settings. 
Die Evaluation der Erstimplementierung von Pflegediagnosen, -interventionen und -
ergebnissen in einem Schweizer Spital zeigte signifikante Verbesserungen der 
dokumentierten Pflegediagnosen und -interventionen sowie der pflegesensiblen 
Patientenergebnisse. Die Evaluation der beiden Folgemassnahmen ergab, dass „Guided 
Clinical Reasoning“ insofern effektiver ist als „Classical Case Studies“, als es Pflegende 
wirksamer dabei unterstützt, Pflegediagnosen genau zu formulieren und mit 
Pflegeinterventionen und -ergebnissen zu verknüpfen. Diese beiden Studien liefern den 
Nachweis, dass sorgfältig in die klinische Praxis implementierte Klassifikationen zu 
verbesserten, exakt formulierten Pflegediagnosen sowie kohärenten Pflegeinterventionen 
und -ergebnissen führen können. Eine verbesserte Dokumentation der Pflegeergebnisse 
fand sich bereits nach der Erstimplementierung; sie wurde durch die Folgemassnahme 
mittels „Guided Clinical Reasoning“ weiter erhöht. 
Auf der Grundlage der Ergebnisse dieser Arbeit regen wir an, die Methoden der 
Implementierung und Vermittlung von Pflegediagnosen, -interventionen und -ergebnissen 
zu überdenken. Wir ermutigen zum Kombinieren partizipativer und rationaler Ansätze, um 
Pflegediagnosen, -interventionen und -ergebnisse erfolgreich in der Praxis zu verankern. 
„Guided Clinical Reasoning“ ist ein aktives Lernverfahren, das Fähigkeiten des 
diagnostischen Denkens fördert. Das Implementieren von Pflegeklassifikationen in die 
Praxis erfordert Wandel, demnach müssen Strategien zur langfristigen Veränderung 
angewandt werden. Wichtig ist, Prizipien der zentralen Steuerung sowie der 
Dauerhaftigkeit und strukturelle Faktoren zu berücksichtigen. Der Implementationsprozess 
wurde durch das Pflegemanagement zentral geführt, und die Dauer der 
Erstimplementierung sowie der Folgemassnahmen wurden über 3 Jahre hinweg geplant. 
Aus dieser Arbeit ergeben sich auch Implikationen für die elektronische Patientenakte. Auf 
der Grundlage der Ergebnisse unserer Studien empfehlen wir den Einsatz von NNN in der 
elektronischen Pflegedokumentation. Um gute Patientenergebnisse zu erzielen, müssen 
Pflegediagnosen mit ätiologiespezifischen Pflegeinterventionen verknüpft werden, und es 
müssen pflegesensible Patientenergebnisse herausgearbeitet werden. Qualitativ 
hochwertige Computer-Programme enthalten solche evidenzbasierten und automatisierten 
Verknüpfungen zwischen Pflegediagnosen, -interventionen und -ergebnissen. Die Software 
sollte außerdem Verknüpfungen zwischen den Pflege-Assessments, den Pflegediagnosen 
und dem damit verbundenen Pflegeverlaufsbericht liefern. Das Q-DIO ist als Auditierungs-
instrument von Nutzen und empfiehlt sich zur Entwicklung als integrierte Komponente der 
elektronischen Patientenakte. Wir gelangen zum Schluss, dass die Implementierung von 
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NANDA-I-Pflegediagnosen, den damit verbundenen -interventionen und pflegesensiblen 
Patientenergebnissen zu einer höheren Qualität der Pflegedokumentation führt. Eine 
standardisierte Pflegefachsprache kann pflegerisches Arbeiten spiegeln und 
kommunizieren. Zu Dokumentationszwecken eingesetzt, erlaubt eine standardisierte 
Pflegefachsprache das Sammeln von Daten zur anschließenden Evaluation pflegesensibler 
Patientenergebnisse, was für die Messung der Qualität und Kosteneffizienz von Pflege 
ganz entscheidende Bedeutung hat. 
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